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Effective scientific and technical re-
search dependson thetransfer of informa-
tion throughout the scientific community
as well as the general dissemination of
information to the public. CRREL has
maintained anactivepublication program
sinceits inception. This publications listis
thesupplement tothe CRREL Publications
List dated December 1975. The following
descriptionsaremeant toclarify theCRREL
reportseries.

The results of all major research efforts
at CRREL are published in the CRREL
Report series.

The Special Report series contains a
wide variety of reports that do not fall
within the CRREL Report category, e.g.
literature reviews, data compilations, in-
terim reports.

The Cold Regions Science and Engi-
neering Monograph seriescomprisescom-
prehensive reviews of a field of scientific
or technical knowledge with analysis and
evaluation. This series is not published on
a regular basis and the numbers and fre-
quency vary from year to year. This series
would beconsidered classicsinthe field of
cold regions science and engineering.

This series includes papers by CRREL
authors that are published outside thelab-
oratory but under CRREL funding. This
series would include conference proceed-
ings, contractreports, and journal articles.

This series is not listed in our publica-
tions list but frequently is referred to in
literature cited by CRREL authors. These
documents have not been published for
reasons such as proprietary information,
excessiveexpense, limited interest, orawk-
wardness of format. Copies are available
for review in the CRREL Library or with
the author’s explicit release. Technical
Notes are informal, preliminary, unedit-
ed, and frequently superceded by a more
formal CRREL publication. These are also
notavailable forexternal distribution with-
out prior permission from the author.

The Bibliography on Cold Regions Science
and Technology has been sponsored at the
Library of Congress by CRREL since 1951.
This most important CRREL product has
been published in volumes 1-15 as the
Bibliography on Snvw, Ice and Permafrost,
SIPRE Report 12. Beginning with volume
16 the title was changed to Bibliography on

Snow, Ice,and Frozen Ground, with Abstracts,
and with volume 23 the current title was
adopted. This publication differs from the
CRRELPublicationsList becauseitincludes
all the world’s cold regions research in
addition to the CRREL in-house work.

Almost all the literature cited in the

Bibliographyon Cold Regions Scienceand Tech-
nology has been microfiched and is avail-
able in full text from the Library of Con-
gress. If your requests number fewer than
10 you may borrow documents from the
CRREL Library, 72 Lyme Road, Hanover,
New Hampshire 03755-1290. Those in-
terested in purchasing a photocopy of a
document cited should write to the Li-
brary.

The Bibliography is available for pur-

chase in three formats:

*Online searching is offered as FILE
COLD through Orbit Search Service,
8000 Westpark Drive, MacLean, Vir-
ginia 22102 (phone 703-442-0900 or
800-445-7248).

¢ A CD-ROM version, Arcticand Antare-
tic Regions,isavailable from NISC, Suite
6, Wyman Towers, 3100 St. Paul St.,
Baltimore, Maryland 21218 (phone301-
243-0797 or FAX 301-243-0982).

¢ The paper version currently in 44 vol-
umes is available for purchase from
the National Technical Information
Service (NTIS), Springfield, Virginia
22161 (phone 703-487-4650). The an-
nual volume appears in two parts:
author/subject index and the numer-
icallisting. Every fiveyearsa five-year
author/subject index has been pub-
lished to simplify the search process.

Current Literatureis a monthly listing of
items added the previous month to the
Bibliographyon Cold Regions Scienceand Tech-
nology. This list is produced by the Library
of Congress monthly. The monthly Cur-
rent Literature comprises the annual vol-
ume of the Bibliography on Cold Regions
Science and Technology. Only the annual
volumes contain indexes. To receive the
Current Literature, write to U.S. Armny
CRREL, Technical Communications
Branch, 72 Lyme Road, Hanover, New
Hampshire03755-1290.

The CRREL Reports, Special Reports
and Monographs are all available for pur-
chase from the National Technical Infor-
mation Service(NTIS), Springfield, Virgin-
ia 22161. The telephone number is
703-487-4650. Pleaserefer to the next page
fororderinginformation, orcopy theform.

Current
Literature —
Cold
Regions
Science and
Technology

Availabiiity
of CRREL
Publications




U.8. DEPARTMENT OF COMMERCE m 3
National Technical Information Service 0 R D E R FO R M
SPRINGFIELD, VA 22161

TELEPHONE ORDERS  FaX Your Grder (703) 321-8547 7TELEX 89-9405 Subs: siptions: (703) 487-4630

Call (703) 487-4650 (See reverse side for RUSH and EXPRESS orde:ing options)

« HANDLING FEE: A handling fee is required for each order except Express, Rush, Subscription, QuirSERVICE, or Pickup orders.

» SHIPPING: U.S.: Printed reports and microfiche coples are shipped First Class Mail or equivalent,
FOREIGN: Regular service: Printed reports and microfiche copies are shipped surface maii.
Air Mail service to Canada and Mexico: add $3.50 per printed repont; 75¢ per microfiche copy.
Air Mail service to all other addresses: add $7.50 per printed report; $1 per microfiche copy.
Subscriptions and standing orders are sent surface mail; contact NTIS for Air Mail rates.

1 Address Information DYIC Users Code; ConvactNo. _ __

PURCHASER: DATE: SHIP TO (Enter ONLY if different from purchaser):

LastName First Initial LastName First initial

Tite Title

Company/Organization Company/Organization

Address - ) Address

City/State/ZIP City/StateZiP

Attention Attention

Telephone number Telephone number

2 Method of Payment
[0 Charge my NTIS Deposit Account _ . __ . __ —__ [ Check/Monsy order enclosed for $
Chargemy  [J Amer. Express [J VISA [J MasterCard [ Please bili ADD $7.50 per order (See below for restrictions)t

A t No. Exp.
Purchase Order No.
Signature:
{Required to vaidate all orders)

3 Order Selection (For computer products, see reverse) QUANTITY

Enter NTIS order number(s) c“&“ge'ﬁ Printed| Micro- | UNIT | Foreign| TOTAL
(Ordering by title only will delay your order) (vp ou J-.‘,%., Copy | fiche PRICE | Air Mail PRICE

1. /CBM

2. /CBM

3. /CBM

4. /CBM

5. /ICBM

6. /CBM

7. /CBM
[L] OVER—Order continued on reverse SUBTOTAL From Other Side

1 Billing Service: This service is resiricted to customers in the United States, Regular Service Ha. g Fee per arder

anagg. and Mexico for an additional $7.50 per order. A late payment charge ($3US.. Canada, and Mexico; $4 01 3)

will b2 applied to all billings more than 30 days overdue. Billing Fee if cequired (87.50)

11 Customer Routing Code: NTIS can label each item for routing within your

organization. If you want this service, put your routing code in thig box. g GRAND TOTAL
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S DEPARTMENT OF COMMERCE
“Nationai Technical information Service
SPRINGFIELD, VA 22161

NTIS.ORDER FORM—Side 2

3 Order Selection (Cont.) oy
Enter ﬂ;o NTIS order number(s) Customer | Printed| Micro- | UNIT | Foreign TOTAL
(Ordering by title only will detay your order) Routing | Copy | fiche | PRICE | Air Mail PRICE
8. /CBM
9. /CBM
10. /CBM
11, /CBM
12. /CBM
13. /CBM
14, /CBM
15. /CBM
16. /CBM
17. /CBM
18. /CBM
19. /CBM
Subtotal
ENTER this amount on the
other side of this form.
4 Computer Products |t s Eegeesomporr _
Products Center at (703) 487-4763. TAPE DENSITY
- (9 track)
Enter the NTIS order number(s) Customer TOTAL
(Ordering by tite only will delay your order) Routing | 1600 bpi | 6250 bpi|  PRICE
20. /CBM
21, /CBM
22, /CBM I
23. /CBM
Al magnetic tapes are sent air mail or equivalent Subtotal
sewvice 1o both U.S. and foreign addresses. ENTER this amount on the
other side of this form.

SPECIAL RUSH and EXPRESS
ORDERING OPTIONS

Telephone: (800) 336-4700
in Virginia calf:
(703) 487-4700

RUSH SERVICE—Orders are processed within 24 hours and sent First Class or
equivalent, U.S,, Canada, and Mexico, add $12 per item, other countries add
$14.50 per item (Air Mail postage additional, see other side).

EXPRESS SERVICE—Orders are processed within 24 h:urs AND delivered by
overnight courier. Available to U.S. addresses only, add $22 per item,

Aev. 13199
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~ ORDER FORM for

Bibliography on Cold Regions Science

and Technology

MAILORDER TO:

National Technical Information Service
Springfield, Virginia 22161

Orcall...

NTIS Sales Desk (703) 557-4650 (Telex 89-9405)

SHIP TO:

NAME

ORGANIZATION

STREET.

CITY, STATE, ZIP

(3 Checkenclosedfor ___ Checks must be made

payable 10 “F&AO, USA NRDC,” and must be in
U.S. cusrency from a U.S. bank

L Signature
Publication ! NTIS order Paper | Micro- Unit®
date Coverage Volume number copy | fiche | Quantity price Total
Sept 1951 SIP 1-781 1 AD 495995 30.00
July 1952 SIP 781-2400 2 AD 495996 30.00
Jan 1953 SIP 2401-4000 3 AD 11941 30.00
July 1953 SIP 4001-5500 4 AD 23334 30.00
| Jan 1954 SIP 5501-7000 h] AD 29227 3000
| July1954 | SIP7001-8500 | =6 AD 42727 000
| Jan 1955 | SIP 8501 7 AD 57304
‘ July 1955 SIP 10,001:11,500 8 AD 99684 30.00
Jan 1956 SIP 11,501-13,000 9 AD 99685 30.00
July 1955 SIP 13,001-14,000 10 AD 115158 30.00
Jan 1957 SIP 14,001-15,000 11 AD 139463 30.00
Jan 1958 SIP 15,001-16,000 12 AD 158195 30.00
Jan 1959 SIP 16,001-17,000 13 AD 217715 30.00
Jan 1960 SIP 17,001-18,000 14 AD 255775 30.00
Jan 1961 SIP 18,001-19.000 15 AD 271537 _30.00
Jan 1962 SIP 19,001-20,000 16 _AD 278593 30.00
June 1963 SIP 20,001-21,000 17 AD 432809 30.00
June 1964 SIP 21,001-22,000 18 AD 447121 30.00
[~ Tune 19%63__| XX 19 AD 621081 0,00
June 1966 | SIP 23,001-24,200 20 AD 641116 30.00
June 1967 SIP 24,201-25,200 21 AD 658229 30.00
June 1968 SIP 25,201-26,000 22 AD 672756 30.00
Dec 1983 SIP 1-26,000 Cum. Subj. & Author | ADA 147763 30.00
Index Vol. 1-22
July 1969 23-1 to 23-5949 23 AD 696404 30.00
July 1970 24-2 10 24-4014 24 AD 715769 30.00
July 1971 25-1 10 25-4385 25 _AD 740201 30.00
Sept 1972 26-1 10 26-4025 26 AD 752083 30.00
| 27-11027-3104 27 2000
Dec 1973 Cum. Subj. & Author | AD A022642 30.00
Index Vol 23-27
| 28-11028-4320 28 AD A 007092 000
Oct 1975 29-1 10 29-4032 29 AD A 022640 30.00
Dec 1976 | 30-110 304635 30 AD A 083016 30.00
Dec 1977 31-110 314584 31 AD A 063636 X
Dec 1978 32-110 324772 32 AD A 083017 30.00
Dec 1978 Cum. Subj. & Author | AD A 083015 30.00
Index Vol. 28-32
L Dec {979 33-1 10 33-4770 33 AD A 097639 3000
Dec 1980 34-1 10 34-4255 34 AD A 102357 3000
Dec 1981 35-110 35-4342 35 AD A 115954 30.00
Dec 1 982 36-110 364268 36 ADA 134620 30.00
Dec 1983 _ 37-1 10 37-4389 37 ADA 149148 30.00
Dec 1983 Cum. Subj. & Author | ADA 149147 30.00
Index Vol. 33-37
Dec 1984 38-1 10 38-459 38 & Index | ADA 154638 30.00
Dec 1985 39-1 0 39-4069 39 ADA 173543
39 Index ADA 173474 30.00
40 ADA 185048
Dec 1986 40-1 10 40-4788 40 Index ADA 185049 30.00
Dec 1987 4i-1 0 41 ADA 190161 30.00
41-4639 4l Index |
Dec 1988 42-1 0 42 ADA 207649 30.00
42-4328
Dec 1988 Cumulative Subj. ADA 207651 30.00
__Index Vol 38-42
Dec 1988 Cumulative Auther Index | ADA 207650 30.00
Index Vol. 38-42
Dec 1989 43-1 10 43 ADA 220985 30.00
- 43-4649 43 Index ADA 220986 30.00
*£3.00 handling charge on each order Sheet total




CR 7681 _

ARCTIC ENVIRONMENT AND THE ARCTIC
SURFACE EFFECT VEHICLE.

Sterrett, K.F., Jan. 1976, 28p., ADA-024 849, Bibliog-

CRREL REPORTS

CR 76-85

INTERPRETATION OF THE TENSILE
STRENGTH OF ICE UNDER TRIAXIAL
STRESSES.

Nmavd. D.E., et al, Apr. 1976, 9p., ADA-027 042, 12

Haynes, F.D.
31-4165

of ICE STRENGTH, TENSILE STRENGTH, THEO-

RIES, STRESSES.
W@WMMWMW'M
2 two

josel statc of sizess.  This

M theory is ded to the Presed -p region.

" 3 » From this theery the sagle cf fracture is developed.  The
g of p thoocy i extended concrptually to three dimeas Tras

A Siot of publ al (ul_‘m_by‘!hy-u for smow-icc sre shown in this

NS.
Aamot, HW.C., et al, Mar. 1976, 27p., ADA-025 226,
32 refs.
Schaefer, D.
31-4162
ROOFS, WATERPROOFING, INSULATION,
COST ANALYSIS.

BIBLIOGRAPHIES, PORTS, CHANNELS (WA-
TERWAYS), ICE LOADS, DESIGN CRITERIA.

A world-wide review of the literature applicabic to the design
of harbors snd channels in cold regions was Conducted
Forces due 1o ice movement present the domicsat factos

CR 76-04
ISLANDS OF GROUNDED SEA iCr.
Kovacs, A., et al, Apr. 1976, 24p., ADA-025 257, 26

refs.

Gow, AJ., Dehn, W.F.

31-4164

SEA ICE, ICE ISLANDS, SPACEBORNFE. PHO-
TOGRAPHY.

Large sreas of grounded sea ice have been reported by
eatly arctic exph and more ty by the US. Coast
Guard.  The ESSA, ERTS, NOAA ani DMSP satcllites
now provide multispectral imagery with suffiziently high resoly-
tion to allow detmied scquential observations to be made
of the movement and spatsal extent of sectic ses ice.  This
report d the oeat f and decay of five
farge (> 30 sq km) islancs of grounded ses ice in the south

sphetical.

-
CR 76-86
WATER FLOW THROUGH VEINS IN ICE.

CR 76-89
SITE ACCESS FOR A SUBARCTIC RESEARCH
EFFORT.
S!"a:.hwr, C.W., Apr. 1976, 13p., ADA-026 624, 9

31-4169

RESEARCH PROJECTS, REMOTE SENSING,

SITE ACCESSIBILITY.

Access be an i facter &

mrw’qﬂymny u_-'a;q: clor i long-
el porontl i

f - u:atdu-umlud

Ay s

developed p with 3 p i plan
prepered at project imcep in_respomse 1o &
rescarch fequircments.  Foot trais, traiks for “olf-reed”

o 24d radio tclemetry of dols have

into the sysiem would be economically advaniageous, given
sdequeie funding for imitisl roed comsiructaen.

CR 7610
Colbeck, S.C., Apr. 1976, 3p., ADA-026 631. 8 refs. 50 ICING USING LASERS.
GLACIERS, WATER FLOW, WATER PRESSURE, Lane, JW_, et al, Apr. 1976, 25p., ADA-026 631. 27
POROUS MATERIALS. efs.
Watcr flow throweh the veia structure of tempernic ke is m -
described Deicien n which
s*.u.:am; v s md oy ;d A~ ICE REMOVAL, LASERS, STRUCTURES, DAM-
selution method equetion is given
special cases are consd For steady flow the cquilrivn:  The feasibility of » loact 1o de-ice remete surfacss
veim size is 3 function of depth byw was investigated. A N Tasct, W 1.06 mi-
effects of diffusion, it is shown thet flow cheth and 8 Ruby lascr, waveiengsh 6943, wed
duced ot the swiisce propegsic & “.M o iorads nc::o'?’qws;xtymd ?ere

0 CYeR

T e ma ST b e T e

CR 76-07 # the initial fracture could bc by swita-
CANTILEVER BEAM TESTS ON REINFORCED ¥ sconning of the optical besas over the the icz ceud
ICE. e thes d from the The Yech-
Ohsirom, E.G.,ctal. Apr. 1976, 125, ADADIS 380, Gfendmon the crit e ot 1ne procs of
6 refs. produciag the isitial fracture was fownd 1o be limwrd ‘30.‘
ls)le:l!{:;wg. S.L. nuckgo»‘nl the ice. the bubble ceatent of the icc. 3ad the

ICE STRENGTH. ICE ROADS, FLOATING ICE,
REINFORCEMENT (STRUCTURES).

To & ine the effecti of reinfe in ice roads
or other wes of a flosting icc sheet 3 series of in-situ
cantilcver besm tesis were run ia both sesaater ice snd

CR 76-08

PREDICTION OF UNFROZEN WATER CON-
TENTS IN FROZEN SOILS FROM LIQUID
DETERMINATIONS.

Tice. A.R., et al, Aps. 1976, 9p.. ADA-026 632, 30

refs.

Anderson, D.M., Banin, A.

31-4168

SOIL WATER, UNFROZEN WATER CONTENT.
During the past decade a ber of methods for ing
the amount of unfroren water in pestially frozen groumd
have emerged.  Means of quickly and simply preduting
unfrozen water contents in ¢lsy have become incressingly
important with the growth of ntecest s encapsulating clay
sotls compected 3t low walsr con‘ents to serve a3 base
courses fot roads. snfe ely requite
sophisticated cquipment and. in’ mosl instznces, specially
uknmd operators.  In an cffort o ;:mpﬁly lhe‘ tesk of

CR 7¢-11
EFPECTS OF RADIATION PENETRATICN ON
SNOWMELT RUNOFF HYDROGRAPHS.
Colbeck, $.C., Apz. 1976, 9p., ADA-025 763, 10 v=fs.
;’;x It:lisupm from snother source sec 314251,
-4171
SNOW HYDROLOGY. RUNCFF, RADIATION
ABSORPTION.
Water fiow threugh the d portien of 2 pack
is calculsted using varicus staumptrshs abont rx*atien penctna-
tion into the snew.  The results show that fer the purpercs
of hydrologis forecasting, R is Kfficonily acursic 1o sbame
that all of the roditien ahsorptic cccws ot the sweface.
The oror n (5 cakulaticn of fiow is lacpest for very
shellow savwpecks. but hit crror is redweed by radistion
abserption 3t the base of the sacw and by the rewting
of meitwatsr theeugh the satuse! dassl iepyer.

CR 76-12

HEAT TRANSPER CHARACTERISTICS OF
MELTING AND REFREEZING A DRILL HOLE
THROUGH AN ICE SHELF IN ANTARCTICA.
Yc;n. Y.-C.. et al, Apr. 1976, 15p, ADA-026 363, 3
refs.

Tien, C.

31.4172

HEAT TRANSFER, BOREHOLES. ICE SHELVES,
1CE MELTING, REGELATION.

The heat 34, < iated witn wliing and refreez-
ng 3 Jlt hale 300 m ; deph and QIS0 m in joRiel
radna theongh an ice shalf ssic epprmimakdy analyzed.
The results were expeessed in graphical form howng the

3 phse comp s, of ¢al
culating phasc composition curves from other, sunpiee
ments on smis have been sought.  In this pader we present
& method of & ng the of unfl water

contents at vatious temperatures feony biquad Ft determmna.
tions.  Previous studies have indicated that posi-
tion curves can be well reprovented by a simple power
equation, W sub u = alpha s thets sup beta, wnere W
sub u 15 the unlroren walcr content in g Hi0/g sml, theta
is the temp in & tow freczing aed alpha aad

Chukehs Ses 38 obszrved (or an eatended of time
using sateli:te imagery.  Measurements of the bethymetry
stound one grounded sea ice feature are presented along
with obscrvations made nnd photos taken front the rce surface.
The potential use of these sea 1ce tslands as tesearch stations
is also discussed,

bets are empincsl constants charactenstic of a given sofl.
When the liquid fnmits of » large group of souls encompasing
a wide range of leatures were fepressed agaiast svalues of
alpha, the correlation was found to bde rematkadly good
This has permitted the development of 3 grcuition equation
of sufficrent sccuracy for genenal eapinesning nsc.

time asalleble for exp under the hole 35 6 fuaction
of hosting dureiion snd heating streagth {t was faund
that the teficerang of e dnil hoic had & mech slower
tatc ihan thz mciting of the hole (AWM}

CR 76-13

WINTER 1HERMAL STRUCIURE AND ICE

CONDITIONS ON LAKZ CHAMPLAN, VER-

MONT.

g:(“ﬁ:'&' June 1976, 22p.. ADA-027 146, 9 rels.
-4

LAKE ICE, THERMAL REGIME, ICE CONDI.

TIONS, MEASUK!NG INSTRUMENTS. UNITED

STATES—VERMONT—LAKE CHAMPLAIN




POLLUTION STUDIES OF
EIELSO

FRENCH CREEK, N AFB, ALASKA.
;CF#“' T., June 1976, 5p.. ADA-027 408, 7 refs.
4

31-4175
PLANTS (BOTANY), ARCTIC LANDSCAPES,
SUBARCTIC LANDSCAPES, REVEGETATION.

CR 7617

MECHANICS OF CUTTING AND BORING.
PART 11I: KINEMATICS OF CONTINUOUS
BELT MACHINES.

gfl‘lr_f’.' M., June 1976, 24p., ADA-027 833, 2 refs.
ROCK DRILLING, EXCAVATION, CUTTING

of variow: ¢g » |
problems.
CR 76-18
THICKNESS AND ROUGHNESS VARIATIONS

OF ARCTIC MULTIYEAR SEA ICE.
Ackley, S.F., ct al, June 1976, 25p., ADA-028 086, 1 1

refs.
lj'iliblet. W.D.. HI, Kugzruk, F.K., Kovacs, A., Weeks,

SEA ICE, ICE COVER THICKNESS, SURFACE
ROUGHNESS, MODELS.
Theee Sevath

CRREL REPORTS

N to sendy losm seil preduced percolste nater
NOJXN concentrations consistently in cacess of
deiakiag water stamdards (10 NO3N.

CR 76-20

APPARENT ANOMALY IN FREEZING OF OR-
DINARY WATER.

g;lr&n;. G.K. June 1976, 23p., ADA-039 177, 9 refs.
ICE FORMATION, ICE CRYSTAL NUCLEL
SUPERCOOLED WATER, IMPURITIES, TEM-

PERATURE VARIATIONS, LABORATORY

TECHNIQUES.

Under ocdi conditions the freczing of s with
ey sondioes e feing of v e i

P " xe ’
o oen gk pecumens ot Goperml o fine pont. comes
presswre, of in finc pores covses
kwuh#uuumm&hx(lkw
freczing poiat depression). Whemever freerng
|, s P o 3

i

ng the ice thickness. 1t was found that the variable
density preduction medel gave the besi spprezimetn to
the shecrved sor thick with 2 dard crver b

d and pred value of sboet 0.5 m, comparcd

ceit. 2 were made: reiations of
ke surface 1o water velume were
CR 16-21

COMPACTED SNOW.

Abele, G.,ctal. June 1976, 47p., ADA-028 622, 5 refs.
Gow, Al

32.1068

SNOW TEMPERATURE. SNOW DENSITY,
SNOW DEFORMATION, STRESSES, PHASE
TRANSFORMATIONS. RECRYSTALLIZATION.
The cffects of smow tempersture and intinl dexsity o the
e v ‘e‘s"a‘y and sirew v3 deformation reistronships

i

p d smew in the demsity
of 028 w 0.76 gice cm. for 3 stress range of 05 o
72 bers and » temperatuce range of -1 10 - JC 2t 3 dctormotion
ratc of 40 cmisec. A & " P ,
the resstance to stress. the effect increasing with applicd
sUess. For any stress, 3 increase 1n the mitisl ’
reults 1 am n the iting dersx
b ing with an in stress. The appr

Jopes, whick define the siress requred o initiole

twec, were

&F seed mines, snd acd secd

n recrysiathization, sgnificaatly different from
of ed saow

His

ot the rescarch has focused on the we of agre

sod These aze sciccted on the besis of

of fociorz, such 33 <cld hardiness udmbfom
in the the

b3 4
i
n_
i
H
3
iF
i
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MECHANICS OF LUTTING AND BORING.
PART 15: KINEMATICS OF AX1AL ROTATION
MACHINES.

;ldlg:.’M.. June 1976, 43p. ADA.027 279, 11 refs.

1-4177

ROCK DRILLING., ROTARY DRILLING, AU-
GLAR, TUNNELING (EXCAVATION). ME.
CUHANICAL PROPERTIES. EXCAVATION, CUT-
TING TOOLS.

Ther repet, whch 13 one of 2 snes on the mezhanis
of cutting and bonng tn toxk, & als wath the kingmatics
of seachines swch & fotary dnils. zugen, tunnel bonng ma-
chaes, coters, and rase borens. 1. which the rolary cutting
wail revolves atwut an aus that 1 pagalicl (o the maching’s

MENT SYSTEM.
Iskandar, 1.K.. et al. Junc 1976, 44p.. ADA-029 744,
Bibliography p.33-35.
§l¢llt3n“ R.S.. Leggett. D.C.. Jenkins. T.F.

2.
WASTF TREATMENT. WATER TREATMENT.
SOIL CHEMISTRY, SEEPAGE.
The feasbility of a slow-mfiltration land trestment system
a3 a0 2l to ad d waste of wastewater
was studied ustng six outdoor test cells.  Wadtewater was
appled 1o forage grasses by speay itngstion Farameters
studicd were wasiewater spplication rate. effect of pretreatment
:nd sml type and seasonal cfects on the system.

-10C.
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EVALUATION OF MESL MEMBRANE—PUNC-

TURE, STIFFNESS. TEMPERATURE, SOL-

VENTS.

'S:'ywud. 3. M.. Junc 1976, 60p.. ADA-027 834, 50
s.
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SOIL STRUCTURE, SOIL STRENGTH, PROTEC-
TIVE COATINGS, FROST PROTECTION, CEL-
LULAR PLASTICS.

Sevenl » Is used of dered for MESL
{membaanc-enveloped senl Isyer) utilszation of peot sls in
raad comstruction have been tesied foe cold effect nn prmctuce
PE (pelycthyiens) film was sbso texted for
solvert soak cffecss A sinplc Munt ncedie apparatus
was desised for punclure tosting For plastsc films (mainly
PE). beth puncture sesstance and ;m{ncn mcrease at low

d siudge p ¢ v’ the apphed wastewater dud
net improve the overall quality of the product water from
th slow-nfiltratson system.  The upaake of nutnents by
forage grasses sccounted for signifi 1 of

p ¢ or N, ded fabncs these
eperties are hittie affecied by ¢cold For both non-worens
and PE film, panctute sad bending strengths inerease Lineatly
with weght o thuknos The sope is steeper for the

and phosphorus {rom appited waxstesater dunng the growmng
season.  Other renmatne h namely 1

ton-dentnfication of appled nitrogen 3nd phosphotus 1m:
mobilization 3nd fitation by the smls may have accounted
for further renosation of the apphicd eifiuents.  The nittngen
lnading rate appeared to he the cntical fxctor i hmiting
the amount of wastewater that could be succonsfully appired
to this type of fand treatment system, at least mver the
shott term Alse the renmatine mechanisms for filtogen
-n:[!mnd to e seasnaally dependent Due te decreased

deecetion of advance.  The & and analyss covery

the geemeiry and mohion of variers p of the

and sotplion of 2 by sl T
fen w38 siored in the winter months The sotded

cutting system, including such topsxcs as tonl trapectones,
tenl speods. Mmotions of the mnte cemplicated meehanisms,
cupping depth, penciiating rates. production and clearance
of cuttings. tonl angles, and spatial dstnbution of cutters

smmoatum underwent ainfication 1 the warmer monthe.
iving rise o a high concentraltion of nitrale-N i sprng

© higher nutrate concentrations ndtened 1n feachate after
the first year of wastewater application were attnbuted In

Worked cxamples ate given 1o il the application of
refiows oqualions 10 practical pMoblems

ming of natne organic-N Application of 18
cmiweek of secondany cffisent contmmng 27 mgil teisl

e which g Us are sitonger on 3 fer unst
weight has PF film soaked in 3 hydeecathon solvent
swelled approtimately 175 and lost abnut 30405 of s
puncture strength These effects ate apparently reversible
upon drying Consideration hat been gnen o seaung
and patching requirements and tn the drnsg of scelant
fiqnds when adhenng Gim tn fitm Al considered have
heen pessidie shippage relsied (o the reporicd low angle
of frction of plastic films sn wwl and the pmuhality of
Bimmation for imptesed menhane profertics

CR 76-23

STUDY OF PILES INSTALLED IN POLAR

SNOW.

Kovacs, AL July 1976, 132p. ADA029 191, IR tefs.
2.1070

PILE DRIVING. SNOW BEARING STRENGTH,

SNOW MECHANICS, GREENLAND.
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REMOTE SENSING OF LAND USE AND
WATER QUALITY RELATIONSHIPS—WIS-
CONSIN SHORE, LAKE MICHIGAN.

ing capecity of diivenimsaow. Factors
uch 2 incrtis, rigidity. sizc. snd tip fosistance ac
& d in reistion to thew app 2 upun pile
pescirativa.  Pile Jead tent procedures sic described and
ur:mw It was found that clescd-cnd
pige are decidolly infenec 1o open-cnd ppe piles in
theit load-carrying capobility 3ad thew witimele suppacting
cagecity.  Although pile sctticment was Sound to be depend-
ent upen such varishics 35 piic Jood, time, pile shape, 3nd

VANADIUM AND OTHER ELEMENTS IN
GREENLAND ICE CORES.
:{zna. M. M., et 2. July 1976. 4p.. ADA-029 156, 16

Laagway. E-C.. Jr.. Weiss, H.V., Horley, J.P.. Kerr, R..
2-om

SNOW COMPOSITION, CHEMICAL ANALYSIS.
ICE CORES, ICE COMPOSITION, IMPURITIES.

from
db(mammammmmmsm
period.  Thech

ENERGY BALANCE AND RUNOFF FROM A SU-
BARCTIC SNOWPACK.
Price, A.G.. ct al. August 1976, 27p.. ADA-030 096,

Bublwaphy p.28-29.
Dunne, T., Colbeck, S.C.
3z-1074

SNOW HYDROLOGY, SNOWMELT, RUNOFF,
MOISTURE TRANSFER. TUNDRA VEGETA-
TION, FOREST LAND.

and scpcistive cover.
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BASELINE DATA ON THE OCEANOGRAPHY

OF COOK INLET, ALASKA.

Getso, LW, July 1976, 34p.. ADA-029 358, Bibliog-

rophy p.78-81.
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OCEAN CURRENTS. TIDAL CURRENTS.

WATER CHEMISTRY, SEDIMENT TRANS-

POIT TURBULENT FLOW.

The primecy abjective of this i gatisn was to e

one: inl ' g to the ecean circulation. cspe-
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- el and tider.  Codor, celoe
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and m scirci~t

Alaska cwrrent gevemn the ostuary arcuistien
water enters the inlet oa the seutheast dunng
progresscs nortkeaed aloag the cast share with
mizing. and remains 3 donnct water mass
whe of Kasthol-Nimkhik.  Sowth of the forelands,

waker Brcrmes cRICARSC Tored
Wy along the ancth shere dunng

H
i .
ok

b tide and 3 shear rome Isoen the twn water susses
lotnnnnil-inkt sowth of Kaiy,  Island  Cutrents adiscent
co north of the forelands 5. compicated by tudal achin,

cuﬁ.-ntm and Bottom effects Turbalase is
# hrough !k water col ﬂm; the south share
wd “ 4 1 Karuthal and K.
chemak Beys. when frah waler suneff 5 bigh
Mot of ht gﬂ,ﬂi’[ﬁ‘ ntn the inlet 13 depevuaied

on the catensive (uhl flats ot temered My tdal currents
the west sde donzg b flow Bottom werunrng
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DEBRIS OF THE CHENA RIVER.
McFadden. T.. ct al, July 1976, 14p.. ADA-029 347,

s

Stallion, M.
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RIVERS, LOGIAMS, UNITED STATES
KA—CHENA RIVER,

ALAS

k 35 o contrel, but 1t caa be Tyinmated
dmdy from r-banhed values.

CR 76-28
ANALYSIS OF EXPLOSIVELY CGENERATED
GROUND MOTIONS USING FOURIER TECH-
NIQUES.
Biouin, S.E.. et al. August 1976, 86p.. ADA-030 060,

2-1078

SEISMIC SURVEYS, WAVE PROPAGATION, VI-
BRATION. EXPLOSION EFFECTS, NUCLEAR
EXPLOSIONS, EARTH MOVEMENT, FOURIER
TRANSFORMS OF SELECTED GROUND-MO.
TION TIME HISTORIES FROM FIVE UNDER.
GROUND HIGH.EXPLOSIVE AND NUCLEAR
DETONATIONS ARE USED TO DEFINE THE
TRANSMISSION PROPERTIES (TRANSFER
FUNCTIONS) OF THREE ROCK TYPES.
Absespiion, 2 meature of 3 feckh’s enctgy dnscpating character
Bins. 1 epeensed for exh of the s 38 3 fuactinn of
the frequency of iransmnsion reswlts ftnm
3 sanaen n rEnsmssen Seleaty with foguocy asd s
descrited ot cck 13t by 2 phase vedoaty spectrum The
trazamnuma paperties fram oae of iY: R0 are wad In
o0inl 3 pround metsnn time Businty at that sile frem azather
sucicar event The pvtential use of Fooner techinsges
te rulc grecad-metion predufions and s moatwre msin
mateal praperties s 4
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FAILURF. OF AN ICE BRIDGE.

DenHartog, S L, et al, August 1976, 13p._ ADAOSD
315 2 1ots,

McFadden, T. Crook, 1.

3ni077

RRIDGES, ICE COVER STRENGTH, ICF REAR.
ING CAPACITY

In ofder I venfs cutrent theareteal cquatzwne o e beaneg
eapazity, 3 heavsly ladaed tnuch was uved e male succrisae
It s tun e bdpes Rreakthrough acemered an
rne hrslge with 32 sehucde meght of 385 I (14507 A
The xe thickarss wx 178 i 1338 am This ane tent

wr i greeed apreement with the shesteinal equatiens

Haugen, R.K.. ct al. Aug. 1976, 47p.. ADA-030 746,
Bibhography p.42-45.

McKim, H.L.. Marlar, T.L.

32-1078

REMOTE SENSING, AERIAL SURVEYS, SPACE-
BORNE PHOTOGRAPHY, INFRARED PHO-
TOGRAPHY. LAND DEVELOPMENT. UNITED
STATES—-W ISCO\SI\'
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ANALYSIS OF POTENTIAL ICEJAM SITESON
THE CONNECTICUT RIVER AT WINDSOR,
VERMONT.

Calkins, D.J.. ¢t 3l. Sep. 1976, 31p.. ADA-031 §72. 1

tefs.
Hutton, M.S.. Marlar, T.L.
32-31079
RIVER ICE.
WATER FLOW.
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ICE JAMS. ICE MECHANICS,

CR 7632

GROUNDED ICE IN THE FAST ICE ZONE
ALONG THE BEAUFORT SEA COAST OF ALAS-
KA.

Kovacs, A, Sep. 1976, 2ip. ADAO3L 352,13 refs.
32.10%0

SEA ICE. FAST ICE. ICE PHYSICS,
RIDGES

Frur Darge gremnded muatlivzar shear ndgr feomateas sere
lemnd r the gramnded wx sshiemc of the (30 KC fene
near the Hatnuen 8oy Prodiee Bay arez of Alads A
13 beng Tt welpvm of ome of these farpralient wmat
rzmed M loekng and vwear mawiements These meat-
wrements fevealet that e mavmem ndge haght sas (26
m oand (e fatralios =a gtennded m 1T @ oof
waler The satmty, tomperatare. dnne vizme and denuly
nf 1he e were determuired en amples £2iuned by cnong
The r-‘n‘-a’ eharrctensing of the fremrizons as elietied
wosricmte. STAR vl s muagen mduate 183t thoe
frematens X309 e met wmeverd heineen the fime of thovt Itniation
A the Dl o 1373 amd Asgmwt of TR bridemae of
Mpulacant srninn Srhne dnonalianag e me 1n doamieed

. PRESSURE




8

»
F
4
§
;‘S—
*EF
>
g
g
5

-»
i
M
»

RICS O »‘r.utcnc icr: SHEET
asz l‘k%w CORE DRILLING AT
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ICE suﬁtrs. RiLy CORE ANALYSIS. 1CE ME-
CHANICY, Icf SYRUCTURE, ANISOTROPY.
A\"r»\n(‘ricafl\ RD STATION.
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CR 7636
ROCK, FROZEN SOIL AND ICE BREAKAGE BY
ELECTROMAGNETIC
w P, Oct. 1376. 17p., "ADA-039 178, 17 refs.
R(-)CK EXCAVATION, FROZEN GROUND
STRENGTH., EXCAVATION, DIELECTRIC
PROPERTIES, ELECTROMAGNETIC PROPER-
TIES. MATHEMATICAL MODEI.S
have é the

AIRBORNE RESISTIVITY AND MAGNETOME-
TER SURVLEY IN NORTHERN MAINE POR OB-
TAI.\;.I!G'G _ INFORMATION ON BEDROCK

Selisana. P\, ct of. Oct. 1976, 199, ADA-032 733,
21 vefs.

32.10%
MAGNETIC MEASUREMENT. ELECTRICAL
RESISTIVITY GEOPHYSICAL  SURVEYS.

GEOLOGY. UNITED SYATES—MAINE.

Aatod P’ 2

MACROGRAPHY OF ARTIFACTS IN
TRANSPARENT MATERIALS.
“Marshell, S5, Nov. 1976, 31p.. ADA-033 670, 31
refs.

32-1102

ICE. mmnmss PHOTOMACIOGRAPHS.
wiscts ia uw m such 26 n« The u-b::
eccurring in the swrface, bulk, a-l m mc M
Gjl-hN-q-uu. _'

ng prabl & -‘tﬁ.
Seversl photegrapln acc mciunded.
CR 7641
GEODETIC POSITIONS SITES

OF DOREHOLE
OF THE GREENLAND ICE SHEET PROGRAM.
Meck, SJ.. Nov. 1976, Tp.. ADA-033 840, ¥ refs.

32-1103
BOREHOLES, ICE

GEODETIC SURVEYS.

SHEETS, ICE CREEP. GREENLAND.
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WATER ABSORPTION OF INSULATION IN
%ECTED MEMBRANE ROOFING SYS.

Schaefzr, D, Oct. 1976, [Sp.. ADA-032 089, 12 refs.
03

321
INSULATION. PROTECTIVE  COATINGS.
WATERPROOFING. ABSORPTION. IOOF‘
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ARCHING OF MODEL ICE *1.0ES: EFFECT OF
MIXTURE VARIATION o~ TWO BLOCK
SIZES.

Catkins. DJ. ctal, Nov. 1976, 113, ADA-033 831, 8

refs.

Ashton, G.D.

12.1108

EXPERIMENTAL DATA. FLOATING ICE. ICE
BOOMS.
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EFFECTS OF WASNTEWATER APPLICATION
ON THE GROWTH AND CHEMICAL COMPO-
SITION OF FORAGES.

Palazzo AJ. Oct. 1975, $p. ADA0I2 T34, 9 refs
3L1ing

WASTES. WATER, SOt CHEMISTRY. WATER
CHFMISTRY, PLANTS {(BOTARY). GRASSES.
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SUPPRESSION OF ICE FOG FROM COOLING
PONDS.
McFadden. T Nen 1976, “Sp. ADA-OZS 322 Mebiic
ography p.71.38

ICF l’O(’r FOG FORMATION, FOG DISPERSAL,

FONDS. ICE COVER EFFECT. PROTECTIVE

COATINGS
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THERMODYNAMIC DEFORMATION OF WET

SNOW.

ms\c.. Neov. 1976, 9p.. ADA-033 830, 10 refs.
WET SNOW, SNOW DEFORMATION, THER-
MODYNAMIC PROPERTIES.

The deformotinn of wet shon B caploincd in terme of the
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AIR CUSHION VEHICLE GROUND CONTACT

INTROL DEVICES.
Abele, G exal. Dec. 1976, 15p.. ADA-034 828, 3 refs.
Liston, RA.
312-1107

CHUSETTS.

Seticrwhite. M.B. & al, Dec. 1976, 34p.. ADA-O3S
730, 26 refs.
Suwant, G.L., Condike, BS.. Viech. E.
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32-111
SEWAGE TREATMENT. WATER TREATMENT.
CHEMICAL ANALYSIS, SEEPAGE.
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ON THE
STRENGTH OF FROZEN SILY.
Haynos F.D_ctal Feb. 1977, 27p. ADA-037932.27
refs.

JA
32-1139
FROZEN GROUND STRENGTH. COMPRES-
SIVE STRENGTH. SEDIMENTS. TENSILE
STRENGTH. STRAINS, TEMPERATURE EF-
FECTS. PERMAFROST. TESTS.
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ST. MARYS RIVER ICE BOOMS. DESICN
FORCE ESTIMATE AND FIELD MEASURE-

MENTS.
Periam, R.E_. Fcb 1977, 26p.. ADA-037 902, 13 refs.

TOPOLOGICAL PROPERTIES OF SOME TREL-

LIS PATTERN CRANNEL NETWORKS.

Mock, SJ. Dec. 1976, S3p. ADA-034S 823, 27 refs

32-1108

CUANNELS (WATERWAYS). TOPOGRAPHIC

FEATURES. DRAINAGE. CLASSIFICATIONS.
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GROWTH HISTORY OF LAKE ICE IN RELA-

TION YO TS STRATIGRAPHIC. CRYSTAL-

LINE AND MECHANICAL STRUCTURE.

Gen, AJ_cial Jam 1977, 23p  ADA-036 218 $1ehs
e D.
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LAKE ICE. ICE GROWTH, ICE STRUCTURE,
ELECTRICAL RESISTIVITY, CRYSTAL ORIEN-
TATION. ICE MEGHANICS.
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CR 76-47

DEVELOPMENT OF LARGE. ICE SARS.
Gufield. DE. ¢t sl Dec. 1978, 14p, ADA-O3S 494
refs.

ICE CUTTING, SAWS.
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CR 7702

COMPUTER PROGRAM TO DETERMINE THE
RESISTANCE OF LONG RIRES AXD ROLS TO
NONHOMOGENEOUS GROUND.

Arcoese. SA_ Jam 1977, 165 ADAAS 280, & ol
32-1163

COMPUTER PROGRAMS. ELECTRICAL KESIS.
TIVITY. MODELS. FROZEN GROUND FPHY
SiICX
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CR 77

NUGMERICAL STUDIES TO AID INTERPRETA-
TION OF AN AIRBORNE VLF RESISTIVITY
SURVEY.

Arcesce, SA_Ape 197 (00  ADA-OF 905 17 refs.
ji-3i81

PEEMAFROST. ELECTRICAL RESISTIVITY.
SITE SURVEYS. VFRY LOW FREQUENCIES
AIRBPORNE RADAR, RADIO WAVES, ANAL-
YSIS (MATHEMATIS
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CR 77-06

DEFENSIVE WORKS OF SUBARCTIC SNOW.

Johnson, P.R., Apr. 1977,23p, ADA-051 769, 11 refs.
32-2725

SNOW (CONSTRUCTION MATERIAL), SNOW
DENSITY, FORTIFICATIONS, MILITARY OP-
ERATION.

Field tests at Fort Wainwrnight, Alaska, carried out 1n March-
April 1975 showed that the typical subarctic snow of interior
Alaska can be uscd effectively to provide protection from
both nfle and machine gun fire.  The undisturbed snow
had an average density of 0 18 g/cu cm, but stmple processing,
such as shoveling, increased the denuty to atound 034
gicu cm Further processing increased the density to
above 040 gicu cm, but densiies much above that value
were difficult to obtain with simple hand equipment,  Tests
of the M16 nflc and M60 and M2HB machine guns showed
that bullet penetration was inversely related to density—
the higher the density the lower the bullet penctration.  De-
sign values for the three weapons were deterntined A
number of types of snow trenches and structures were designed
and tested They were found to provide good protection,
n part since bullets showed a strong tendency to ncochet
from the snow surfacc when stnking 1t at & low angle
Burlap bags filled with snow to fevet structures worked
very well. Several types of Russian defensive works of
snow were tested but proved unsuitable tn the hght, weak
subarctic snow The times required for troops to build
several types of structures using only shovels and scoops
were recorded,

CR 7707
MECHANICS OF CUTTING AND BORING.
PART 4: DYNAMICS AND ENERGETICS OF
PARALLEL MOTION TOOLS.
Mellor, M, Apr. 1977, 85p., ADA-040 760, Bibliogra-
phy p.80-82,
32-1142
DRILLING, ROCK EXCAVATION, ICE CUT-
TING, BOREHOLE INSTRUMENTS, PERMA-
FROST, METALS, DESIGN.
The report deals with the cutting of rock and similar matenals
by parallel motion toals It examunes cutting forces and
energy requirements, taking into consideration tool geometry,
wear, operating conditions, and matenal properties After
anintrod y d of ter logy, somc general princi-
ples are outhined, and relevant theoretical 1deas on metal
cutting and rock cutting are reviewed.  The next section,
which s the heart of the report, reviews experimental data
on the magmtudes and directions of cutting forces.  There
15 a graphical compilation of data, including some from
obscure or unpubhished sources The vanshles covered
tnclude chipping depth, rake angle, relicf angle, side rake,
base angle, tool width, tool comphance, tool specd, tool
weat, tool interactions, and maternal propertics The second
major part of the report treats the cnergetics of cutting
it begins with a short discussion of relevant ‘pnnclples, and
i with a pit and review of experumental
dats, covenng the same independent vanables as the torce
section The report ends with a concise summary of
general behavior for paraliel motion tools

CR 77-08

REMOTE SENSING OF ACCUMUILATED FRA-
%{% I?!?D BRASH ICE IN THE ST. .AWRENCE
D;an, AM, Jr, Apr 1977, 19p., AUA-039 905, 7
rels.

32-1143

FRAZIL ICE, ICE CONLITIONS, RIVER ICE,
REMOTE SENSING, AIRBORNE RADAR, AERI-
AL SURVEYS, CANADA--SAINT LAWRENCE
RIVER,

A broadbanded impulsc radar system was used for acrial
detection of accumulated frazit and brash 1cc 1 a 9 S-km
reach of the St Lawrence River near Ogden Island The
remote sensing and data reduction system developed for
the project provided data sufficient for production of a contour
map having 1-ft intervals With this contour map, the
sccumulation pattern of frazil and brash ice could be analyzed
Recommendations arc given for improving the performance
of the aenal profiling system

CR 77.09
LABORATORY INVESTIGATION OF THE ME-
ﬁiﬁglcs AND HYDRAULICS OF RIVER ICE
'_;'atipclaux, JC., etal, Apr 1977, 45p., ADA-032471,
refs
Lee, CL, Wang, T.P., Nakato, T., Kennedy, J.F.
32-1144
ICE JAMS, ICE MECHANICS, ICE COVER
STRENGTH, COMPRESSIVE PROPERTIES, ICE
FLOES, ICE CONDITIONS, EXPERIMENTAL
DATA
This teport presents experimental results on the conditions
of mtistion of an 1ce jam by a wmple surface obstruction,
on the cquiltbrium thickness of an 1ee jam formed by accumuta-
tion and submergence of e floes, and on the compressive
strength of a floating. fragmented 1ce cover In the study
on i¢e jam initiation, it wes found that the nunimum concentra-
tion of floes i the opening of the obstruction at which
2 jam occurs 15 nearly independent of the ratio of width

of constricted passage to channel widih and is proportional
to a ncgative power of the ratio of floc length to width
of constricted passage. The coefficient of proportionality
and the negative exponent of this power function appear
to be dependent upon the ratio of floc length to floe thickness
and to be strongly affected by the properties of the matenal
of the laboratory floes, in particular by the interparticie
friction or cohesive charactenstics.  From cnergy analysis
of floe submerg a rel hip b the thickness
of a jam formed by accumulation and submergence of floes
and the approach flow ch 1st1cs was denived and found
to fit the expenmental data satisfactonly The relationship
predicts that a stable jam cannot be formed when the apptoach
flow velocity exceeds a certain value This phenomenon
was observed exper Hy, and the d

CRREL REPORTS

CR 7713

APPLICATIONS OF REMOTE SENSING IN
THE BOSTON URBAN STUDIES PROGRAM,
PARTS I AND II.

Merry, CJ., et al, June 1977, 36p., ADA-049 285,
ADA-049 286, 15 refs.

McKim, H.L.

32-2699

REMOTE SENSING, AERIAL SURVEYS,
URBAN PLANNING, UNITED STATES—MAS-
SACHUSETTS—BOSTON.

The cost effectiveness of remote sensing techniques was

values of approach velocity were found to be in excellent
greer with the predicted values In both studies on
jsm imtation and development, it was found that surface
tension, and therefore the wetting properties of the matenial
used for small laboratory flocs, have a significant effect
on the submergence velocity of small floes, and should be

pared to that of the conventionsl techmques used by
the US. Army Engincer Division, New England, in the
Boston Harbor-Eastern Massachusetts Metropolitan Area
study A total of 6 level 1, 18 level 1I, and 18 level
111 land use categories were mapped from NASA RB.57/RC-
8 high altitude amrcraft photography for six sclected 7.5
minute 9uadrangles located in the Boston area  Watershed

taken into d when small-scale | y 8
tions of 1ce jam phenomena are conducted using floes made
of artificial matenal Expeniments on compressive h

and p danes could not be mapped from the
NASA photography Impenvious surfaces and curb len.thf

of floating, fragmented ice covers were conducted for ranges
of cover length and cover thickness, using three different
floe shapes and sizes. 1t was found that the compressive
strength was inversely proportional to compression velocity
and independent of cover length The effect of cover
thickness and floe shape or size remains unclear partly because
of the imted ranges of thickness and floc size nvestigated
and partly because of the experimental scatter in the results
CR 77-10

ICE FORCES ON VERTICAL PILES.

Nevel, D.E, et al, Apr. 1977, 9p., ADA-051 770, 16
refs.

Perham, R.E., Hogue, G B

32-1145

ICE PRESSURE, PILE STRUCTURES, ICE
BREAKING, ICE LOADS, ICE COVER THICK-
NESS, AIR TEMPERATURE.

The amount of force that an ice sheet can apply to 2
vertical pife was tested by lowenng a hydraulic ram device
into 4 hole cut in an existing ice sheet The device
had a large base and shoved a relatively narrow vertical
pile in a honzontal direction Test vanables were pile
widths—1 5 in to 36 7 1n, pile shapes— flat, round, 45 deg
and 90 deg wedges; ice thickness—26 in to 8.8 in, and
ram speed—0 07 in./sec to 18 75 in /sec, but not all shapes
and sizes were tested at all speeds.  Air temperature was
20F (-6.7C) Forces and displacements were measured
electronically The findings are presented as a table of
test results and as bar graphs of the resultant icc pressures
versus the pile width-1o-ice-thickness ratio, pie width and
shape combination and and pile velocity The types of
falures in the ice sheet were classified as crushing, sphitting,
buckling, bending, and creeping The ice sheet generally
withstood a high initial load followed by several lower peak
load levels The e p d was
610 psi for a 12.6-in.-dtam round pile in 8 4-in -thick sce
CR 77-11

OBSERVATION AND ANALYSIS OF PROTECT-
ED MEMBRANE ROOFING SYSTEMS.
Schaefer, D., et al, Apr 1977, 40p., ADA-040 220, 5
refs.

Larsen, E.T., Aamot, H.W.C.

32-1146

ROOFS, HEAT LOSS, THERMAL INSULATION,
THERMAL PROPERTIES, COLD WEATHER
CONSTRUCTION, CLIMATIC FACTORS, TESTS,
EFFECTIVENESS.

Two performance indicators, effecuvencss and thermal efficicn-
v, ate defitied 31d used to evalvate the year-round perform-
ance of three protected membrane roofs in Alaska and New
Hampshire Fffectiveness is a measure of the deviations
of cerling temperatures from a yearly average, with large
deviations indicating erratic performance in the )

were mapped from low altitude mircraft photography

with a Zeiss RMK 15/23 camera system (measured scale
1.3500) for two wsites in the Boston South and Newton
quadrangies The remote sensing procedures used 1n this
study usually provided much greater detail than conventional
procedures  The remote sensing procedures were not always
cost-cffective when d to the t proced

but they were always more accurate.  Therefore, remote
sensing techniques should be used and appropriate photograph-
1c resolution and scale factors taken into consideration when
mapping land use, cutb densty and impervious surfaces for
use 1n the STORM (: rilow, runoff)
model

CR 77-14

ICE BREAKUP ON THE CHENA RIVER 1978
AND 1976.

McFadden, T., et al, June 1977, 44p, ADA-043 070,
Bibliography p.17-19.

Collins, C.M.

32-1152

ICE BREAKUP, RIVER ICE, DAMS, BRIDGES,
FLOOD CONTROL, ICE COVER THICKNESS,
ICE VOLUME, UNITED STATES—ALASKA—
CHENA RIVER.

The breakup of the Chena River was observed and documented
during the spring of 1975 and 1976.  Ttus study sttempted
to determine the ial for damage to the proposed Chens
River flood control dam from ice and debris during breakup.
Results of this study were compared to those of a 1974
companton study In 1975, ice thicknesses were determined
to be 15% thinner than tn 1974 and ice volume was 33%
smaller No major ice floes were observed in 1975 and
no signiticant flooding occurred, although the spprosches
to a bridge at the damsite were eroded by debns and high
water unmediately after breakup The 1976 breakup was
muider than that of 1978 Minor flooding in the lower
nver was causcd by jamming of a few large icc pieces,
but no property damage resulted.

CR 77-15

EXPERIMENTAL SCALING STUDY OF AN AN.
NULAR FLOW ICE-WATER HEAT SINK.
Stubstad, J M., et al, June 1977, 54p., ADA-045 869,
19 refs.

Quinn, WF

32-1153

ICE WATER INTERFACE, HEAT TRANSFER,
UNDERGROUND FACILITIES, HEAT RECOV-
ERY, COOLING SYSTEMS, MODELS, COMPUT-
ERIZED SIMULATION.

A laboratory experimental study was conducted on a scale
model of an annular flow ice-water heat sink to be used
to storc the waste heat produced in a h d def

H

-
8-t
tion system and small departures indicating a thermally stable
system Thermal efficiency, the ratio of calculated heat
loss to measurcd heat foss, s affected by chimatic conditions
such as rain, snow, solar radiation and wind Thermal
efficiency values of 1007 or greater arc possible since the
calculated heat loss 1s based only on the mside and outside
air temperature differences and the thermal propetties of
the roof components  Results of the year-round evaluation
indicate that the three protected membrane roofs gencrally
have high valucs of both effectivencss and thermal cfficiency

CR 77-12
ROOF LOADS RESULTING FROM RAIN-ON-
SNOW.

golbfgk.. S C. May 1977, 19p . ADA-040 536, 11 refs
2-1151

ROOFS, SNOW LOADS, LOADS (FORCES).
DRAINAGE, RAIN, ANALYSIS (MATHEMAT-
ICS)
A

p Progi to calculate the mcreased Inve load
on a snow-covered toof due to rain-on-snow 15 given For
the 28-ycar ramstorm faling on a hcavy snow load on
a flat roof in Hanover, New Hampshire, an additional 98
hgisq m (20 Ibssq 1) of hiquid water 18 added to the Ine
load The additional load duc to rmn-on snow s very
sensitive ta the snow properties and charactenstis of the
toof A wide range of live loads 18 posuble, depending
on the particular cifcumstances

P g n a0 1solated mode The study
cxamined 1) scaling relationships for predicting the perform.
ance of prototype units using data from scale models, 2)
the accuracy of a P pred hnique developed
duning an carlier study, 3) the heat transfer phenomenon
at the ice-water interface, and 4) some practical aspects
telated to the operation of a prototype instailation. The
scaling ret hips and the p p were found
to be sufficiently accurate for use tn developing 2 prototype
sinh design During operation the scale model sink provided
an almost constant low temperature source of coolant water
far approximately one-haif uts useful life and thereafter behaved
lihe an ordinary stored water resetvoir type heat sink.  No

fi ope: 1 probl were discovered.

CR 77-16

ICEBREAKER SIMULATION.

g«'zc\icll.s DE, July 1977, 9p, ADA-044 109, 6 refs.
-1154

ICEBREAKERS, ICE BREAKING, ICE NAVIGA-

Egz MATHEMATICAL MODELS, SIMULA-

N,

A brief discussion 15 given of the ways an scebseaker breaks

"©e Stnce the 1cebreaking process 1s so complex, the

sulution of a mathematical model does not appear to be

feasible As an alternative, it 13 suggested that physical

madels be used to design reebreakers 4

PPrOp!
scaling laws for physical models arc developed and their
practical himitation discussed
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CR 77-17
ICE ACCUMULATION ON OCEAN STRUC-
TURES

Minsk, L.D., Aug. 1977, 42p., ADA-044 258, Bibliog-
raphy p.17-19.

32.1155

ICE ACCRETION, ICE FORMATION, SHIP IC-
ING, ICE PREVENTION, ICE REMOVAL, SEA
SPRAY, AIR TEMPERATURE, WATER TEM-
PERATURE, WIND FACTORS, FREEZING
POINTS.

A literature scarch was made for information on the accretion
of 1ce on occan and on ds for control.
The bulk of the reports were 1n Russian, with some additional
Japanese, British, Amencan, Canadian, and Icelandic sources.
Analysis of icing reports indicated that sea spray is the
most important cause of ship wcing, with lesser amounts
due to freezing rain, snow, and fog.  lIcing 18 a potential
dnnger whenever air temperatures are below the freezing
point of water and the sea temperature ts 6C or lower
Theotetical work on the wce 18 d

CR 77-20
INVESTIGATION OF AN AIRBORNE RESIS-
TIVITY SURVEY CONDUCTED AT VERY LOW
FREQUENCY.

Arcone, S A., Aug 1977, 48p., ADA-044 684, Bibliog-
raphy p.44-45,

32-1158

AERIAL SURVEYS, REMOTE SENSING, AIR-
BORNE RADAR, ELECTRICAL RESISTIVITY,
GEOLOGIC STRUCI'URES VERY LOW FRE-
QUENCY, GEOPHYSICAL SURVEYS SUBSUR-
FACE INVESTIGATIONS, UNITED 'STATES—
MAINE—ALLAGASH.

An mrborne survey of earth electrical resistivity, computed
from the complex tift of the clectnc ficld vector of a VLF
(178 kHz) radio sutface wave, has been studied The
survey was conducted at a 150-m mean flight altitude  The
bedrock of the survey area was slate containing an igneous
stock. Topography was found to distort the resistivity
contours through 1ts effect upon the vertical

CR

to this cooperative wotk for design of buildings The
bulk, however, relates to the  cooperation of urchnccl and
behavioral while
from collaborative reseatch at Alaskan military msullauom
are cited which demonstrate the roles and contnbutions
of the two disciphines.

CR 77-24

EVALUATION OF EXISTING SYSTEMS FOR
LAND TREATMENT OF WASTEWATER AT
MANTECA, CALIFORNIA, AND QUINCY,
WASHINGTON.

lsl’gandar, LK., etal, Sep. 1977, 34p, ADA-045 357,28
refs.

Murrmann, R.P., Leggett, D.C.

32-1161

WASTE DISPOSAL, GROUND WATER, SOIL
CHEMISTRY, LAND DEVELOPMENT, WATER
TREATMENT ENV]RONMENTAL IMPACT.

Wi 1 sites at California, and Quincy,

and s method 13 suggested, based on Russian cxpenments,
for calculating the sea spray accumulation rate for cyhindrical
and flat surfaces as a function of water source

Wash

were d for their currens performance

of the electric field. At 300-m flaght altitude most
information was retained due to the detcnorauon of topo;rlph-
1 influ.nce The phase of the nlt, which cannot be

And for the long-term impact of wastewater application
These sites have been operated as slow-infiltration, land-

ar temperature, and wind speed Other factors ﬂm nflu-
ence icing seventy are ship size and angle

for up to 20 years,  Current performance

hed from the de by an

system was determined from a ground survey of the sutf.ce

was evaluated mn terms of wucr quahity, while sotl chemical

between ship course and water hendmg. and shlp speed

Icing in the north ly occurs in

the rear of barometnc deprcssmns ﬂlps showm; hmm

of vanous d of icing i

lé xcmgI mcuuremcnls on tall lund bucd structures arc prcscm-

, an

trol meuures are dnscussed though no completcly cfrecuvc

are

the most common, but expcnmenls have been conducted
on hested, icephobic, and deformable surfaces, and with
freezing point depressants No dev:ce for the unequivocal
of ice [ is labt thoug some
1 hods are be for testing; 1t

13 recommended that a device be developed

CR 71-18

ICE ARCHING AND THE DRIFT OF PACK ICE
THROUGH RESTRICTED CHANNELS.
Sod]hli,ng.S.. Aug. 1977, 11p,, ADA-044 218, 23 refs.
32.

PACK ICE, SEA ICE, DRIFT, CHANNELS (WA-

TERWAYS), ICE JAMS, MATHEMATICAL
MODELS.

Models onginslly developed to dcscnbe lhc arching and
the mo of materls th ppers or chutes

are applied to the arching and dnft of pack ice in strais
and gulfs having lengths of 50 to 500 km Verification
of the usefulness of the models 1s attempted by making
compansons with ice deformation patterns as observed wvia
satellite imagery in the Bering Strait region and 1n Amundsen
Guif.  The results are encouraging tn that there 1s good
correspondence between observed arching and lead patterns
and those predicted by theory In addition, values deter-
mined via the model for the angle of internal ftiction (approx
30 deg to 35 deg) and the cohesive strength per unit thickness
(Ipprox 2,000N/m) are Slmlllf to values obtained by other

Ttis d that if the wind velocity parallet
to “the Benng Strait exceeds approx 6 m/s, there will be
ice flow through the strait

CR 77-19

MECHANICS OF CUTTING AND BORING.
PART 6: DYNAMICS AND ENERGETICS OF
TRANSVERSE ROTATION MACHINES.

Melll;)r, M., Aug 1977, 36p, ADA-045 127, 3 refs
32-1157

ROCK DRILLING, EXCAVATION, ICE CUT-
TING, DRILLS, PERMAFROST, DESIGN.

The report deals with forces and power levels i cutting
machines having a disc or drum that rotates about an axis
perpendicular to the direction of advance The forces
on individusl cutung tools are related to position on the
rotor and to charactenstics such as tool fayout, rotor speed,
fotor size. machine advance speed, and rotor torque Intc-
gration leads 1o expressions for force components acting
on the rotor axis, taking into account tool charactenstics,
cutting depth of the rotor, and rotor torque  These provide
estimates of tractive thrust and thrust normal to the prnimary
free surface For seil-propeiled machines, this lcads to
considerations of traction, normal reaction, weight and balancc,
and power/weight fatios Sy cnergy p
is analyzed and related to h istics and gl
of the matenal being cut, Power per unit working arca
18 discussed, and data for cxisting machines are summarnzed
Power requirements for cjection of cuttings are analyzed,
and the hydrodynamic resistance on underwater cuttings
1s treated A numbcr or worked cxamples arc given to
il d n the report

h

the

and was found to bc an important

were the cffects of pro-

fonged wastewater lpphcmon at the sites No significant
::(':Eel ;gb‘:r:\;vg;t?:o" ‘Of mshfa'&:w"y aress eff-c[c.ht: effects on the performance were found to be due to differences
¢ resol of the geology improved ' A dilference between the performances

and several of these improvements were verified by the of the twosites was maunly to

ground measurements

CR 17.21
MID-WINTER INSTALLATION OF PROTECT-
ED MEMBRANE ROOFS IN ALASKA.
?;Ti);bH.W.C., Aug. 1977, 5p., ADA-045 356, 2 refs.
ROOFS, THERMAL INSULATION, COLD
WEATHER CONSTRUCTION, COST ANALYSIS,
UNITED STATES—-ALASKA.
Cold her limits the ful 1

of built-up
toofing, but often 2 roof installation must ?c‘complcled

site history and chmatic differences. While leaching of
nitrate was observed at both sites, the impact on groundwater
quality generally was found to be within the accepted limuts
(less than 10 mg/l of NO3-N) Leaching of phosphotus
to a depth of 150 cm was found at both sitcs but was
higher at Manteca  This was thought to be due to p.oblems
usocnuted with crop menagement, land use, and mode and
of Total and extractable
phosphorus tncreased 1n the surface soil layers with time
However, soil mtrogen appenred to decrease, probably because
of mineralization.  Soil organic matter and cation exchange
capacity increased. Some incresse n exchangeable Na
was noted, but not enough to produce alkaline or saline
d A drop 1n soit pH at Quincy after prolonged

late in the fall or in the winter The 1

13 thought to have been due to removal of carbonates

membrane roof with a synthetic sheet can be
installed in the middlc of the winter with complete retuahility.
A synthetic membrane is traditionally more expensive than
built-up roofing (nsing crude oif prices, however, have reversed
this condition), but it has two special features besides its
suitability for winter installation it can be placed on a
damp deck, if necessary, and, being loosc-laid, it does not
spm becausc of deck movement This report documents
the \[! of two roofs in Anchorage,

Alasks, dunng January and February 1972, including & discus-
sion of the necessary snow removal from the bare deck
and the use of portable shelters for prepanng the lap joints
between sheets dunng very cold weather. The winter
installation caused no special construction problems and the
advantages of the synthetic membrane make it an attractive
salternative tobuilt-uproofing  The cost of loose-1a1d protect-
ed membranc roofs in Alaska was, 1n 1972, ncarly $300
per square ($28/sq m), including nsulation Prices are
nsing as iabor costs nse and as more insufation 1s specified.

CR 77-22

BASEPLATE DESIGN AND PERFORMANCE:
MORTAR STABILITY REPORT.

Aitken, G W, Aug 1977, 28p, ADB-021 703L, 4 refs
Distribution limited to U.S. Gov't agencies only.
32-1237

MILITARY EQUIPMENT, SOIL STRENGTH,
STATIC STABILITY, FOUNDATIONS.

The results of field test prog ducted to I
the performance of scveral prototype baseplates on sand
and clay soils arc presented One test senes was accom-
plished to develop a possible alternative baseplate for the
60-mm Lightweight Company Mortar System (LWCMS).
Three prototype baseplates were used 1n this sertes which
resulted in design recommendations for a very hightweight,
threc-spade baseplate for use with the LWCMS Another
part of the program consisted of design and testing of 2
prototype baseplate for use with an improved 81-mm mortar
system. Design goals. whlch were vcnﬁed mn the test

by leaching and by H+ {rom m(nﬁcnnon If these disposal
areas were sxles. hate quahity should
meet proposed Er 1 Py Agency guidel
for dnnkmg waters

CR 77-25

DETECTION OF MOISTURE IN CONSTRUC-
TION MATERIALS.

Morey, R.M,, et al, Sep. 1977, 9p., ADA-045 353, 4
refs.

Kovacs, A.

32-1164

CONCRETE CURING, CONSTRUCTION
MATERIALS, MOISTURE, ROOFS, AIRBORNE
RADAR, REMOTE SENSING, DETECTION,
CONCRETE DURABILITY, RADAR ECHOES.
Results of a study to determune the feambihity of using
an impuise radar to detect muisture vanations in the built-
up roof at CRREL and to momtor the cuting of concrete
are presented The resuits indicate that impulse radar
can be used to detect wide vaniations in roof moisture associated
with built-up roof surface detenoration and that thes techmque
has the potential of providing a nondestructive test method
for measuning the strength of concrete during cunng

CR 77-26

INTERMITTENT ICE FORCES ACTING ON IN-

CLINED WEDGES.

';‘;ydc, P., Oct. 1977, 26p., ADA-046 590, 15 refs.
-1165

ICE LOADS, LOADS (FORCES), ICE PRESSURE,

\:EDGES. ANALYSIS (MATHEMATICS), THEO-
IES.

A theory for ice forces acting on inclined wedges has been

developed, thus making it possible to predict the magmitude

of the intermattent ice forces from Lnowlcd% ¢ of the physical

2.

program, were to provide a of up
to 50% and substantal feductions 1n ult relative to the
present M3 baseplate Results obtained using a baseplate
test fixturc having spades of variable depth and configuration
indicated that spade depth was very important on sand
but of minor influence on clay The influence of spade
depth on displacement and tilt in both three- and four-
spade configurations s covered n detail Some data on
the influence of socket height and perforation pattern on
performance arc also included

CR 77-23

COLLABORATION OF ARCHITECT AND
BEHAVIORAL SCIENTIST IN RESEARCH.
Lcrdbelter. CB, Aug. 1977, 8p.. ADA-045 418, 33
fels.

32-1160

COLD WEATHER CONSTRUCTION, BUILD-
INGS, ENVIRONMENTS, PROFESSIONAL PER-
SONNEL, RESEARCH PROJECTS, HOUSES

This rcport discusses the relattonship between an architect
and a behavioral scicntist Some of the d applics

of the system.  The thcory has been venified
by model tests with artfictal and natural ice

CR 77-27

OBSERVATIONS OF THE ULTRAVIOLET

SPECTRAL REFLECTANCE OF SNOW.

O'Brien, H.W,, Oct. 1977, i9p, ADA-046 349, 11

refs,

32-1166

SNOW OPTICS, REFLECTIVITY, SPECTROPHO-

TOMETERS, ULTRAVIOLET RADIATION

The spectral reflectance of natural snow 1n the range of

020- to shout 0 40-micron wavclengths was studied in_the

laboratory unng both continuous spectral scanming and fixed

bandpass measurements  White barum sulfate prcucd pow-

der was used as & daed for The

or frcsh snow was found to be vcry high (usually ncarly
00°) and only weakly wavelength dependent from 024

mrcron to the visibic range In the 020 to 0 23-micron

portion of the spectrum, the reflectance was found to be
Possibic reasons for the wregulsnties n

quite crratic
refl c nt

are discussed
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CR 77-28
FREEZE.-THAW TESTS OF LIQUID DEICING
CHEMICALS ON SELECTED PAVEMENT
MATERIALS.
gglx;s_,k 6LD Nov. 1977, 16p., ADA-051 771, 7 refs.
FREEZE THAW TESTS, CHEMICAL ICE PRE-
VENTION, CONCRETE DURABILITY, BITUMI-
NOUS CONCRETES.
Tests were conducted to assess the extem of :urface fegrada-
tion from the de deicing
chemicals on threc types of airfield plvemems The chemi-
cals tested were proprictary nuxtures of urca, formamude,
and cthylene giycol, sodium chlonide, distilicd water, and
dry specimens were used as controls and for companson
Puvements included Jlem and old spcclmens of open- graded
and o

CR 78-91

AXIAL DOUBLE POINT-LOAD TESTS ON
SNOW AND ICE.

Kovacsf,, A, Mar 1978, 11p,, ADA-053 321, 11 refs.
32-353

ICE MECHANICS, SNOW MECHANICS, COM-
PRESSIVE STRENGTH, INDEXES (RATIOS),

CRREL REPORTS

CR 78-05

VISCOELASTIC DEFLECTION OF AN INFI.

NITE FLOATING ICE PLATE SUBJECTED TO A

CIRCULAR LOAD.

g‘gkagé._, S., Apr. 1978, 32p., ADA-054 896, 19 refs.
-43

FLOATING ICE, PLATES, VISCOELASTICITY,

STRAIN TESTS, ANTARCTICA—MCMURDO LOADS (FORCES), ANALYSIS (MATHEMAT-
SOUND. ICS).
The results of axial double point-load tests on disk The | defl of an infinite floating ice plate

of snow and ce obtained from the area of McMurdo Sound,
Antarctics, are presented. They show the effects of tempera-

subjected to a circular load 1s solved, assuming the Maxwell-
Vong( type four-clement model An effective method 1s

ture, sarnple length, load point d and gravity
on fatlure load. It was determuned that 13 samples shoultd
be tested to obtam a mean h index d

d for numenical ntegration of the solutio | integrals,
of whlch cach integrand contains a product of Bessel funct ons

The results show that the axal double pomt- -ioad test has

concrete.  Portland cement concretc spccxmcns used were
new and old, with and without air-entrainment. New
and old tar rubber concrete spec.mens were also tested
Samples were subjected to up to 60 frecze-thaw cycles with
deicing chemicals flooding their upper surface Each speai-
men was rated on a scale of 0-5 aftcr every five freeze-
thaw cycles. All PCC specimens showed some surface
degradation, whereas the dense- and open-graded asphaltic
concretes were largely unaffected.

CR 71-29
INTERNAL STRUCTURE OF F4ST ICE NEAR
NARWAHL ISLAND, BEAUFORT SEA, ALAS-

KA.

Gow, A.J., et al, Oct. 1977, 8p., ADA-047 785, 13 refs.
Weeks, W.F.

32.2727

FAST ICE, ICE STRUCTURE.

Results of measurcments of salimity, grain size, substructure
dimensions and crystal fabrics of the undeformed 2,15-m-
thick annual sea ice sheet near Narwhal Island, Alaska,
are presented. A notable observation was the formation
of a dominant c-axis honzontal structure in l“ e below
14 cm, includ formation to a d cast-west
alignment of the c-axes by a dcplh of 66 cm This
study confrma carlier reports of the occurrence of very
strong h i c-axis n arctic fast ice

CR 77-30

COMPUTER MODEL OF MUNICIPAL SNOW

REMOVAL.

}';clkse;bW.B., Nov 1977, 7p., ADA-047 360, 10 refs.

SNOW REMOVAL, URBAN PLANNING, COM-

PUTERIZED SIMULATION,

A general comp model to § snow 1

has been developed Programs which awd 1n the routing

of snowplows are a part of this package Once vehicle

routes are created, lhc simulation program can be used m

assess situations varying both eq and

parameters Tnmc for each plow to complete s Toute

is ions arc made for the above vartable
plus pl . foute starting depth, overiap-

ping truck roules and tntersection delay ume  The effects

of storm length snowfall rate and starting depth on total

plowing time are examined in s test case

CR 77-31

ROOF MOISTURE SJURVEY: TEN STATE OF

NEW HAMPSHIRE BCTTDINGS.

}'obifasson, W., et al, Dec 1977, 29p., ADA-048 986,
refs.

Kothonen, C., Dudley, T.

32-2695

ROOFS, WATER CONTENT, INFRARED PHO-

TOGRAPHY.

Ten roofs in Concord. New Hampshire, were surveyed for

wet insulation using & hand-held infrarcd camera  Suspected

wet arcas were marked on the roof with spray paint and

roor umplcs were obtained to verfy wet and dry conditions

for and repair were made
based on infrared findings, water and visual
tions An 1nc 1 study s d to

p
serve as 8 guide in determuining the most cost-effective ap-
proach

CR 77-32

HEAT TRANSFER OVER A VERTICAL MELT-
ING PLATE.

Yen, Y.-C., et al, Dec. 1977, 12p. ADA-049 437, 11
refs.

Hart, MM.

32-2696

HEAT TRANSFER, CONVECTION, ICE MELT-
ING, WATER FLOW, EXPERIMENTAL DATA
An oxpenmentat study of for ed convective heat transfer
over a vertical melung plate has been conducted This
study covers water velocities ranging from 1 7 to 98 mms
and bulk water temperatures from 111 to 7 50C, The
expenmental results arc correlated in terms of Nuselt, Prandt)
and Reynolds numbers with a moderate correlation cocffivient
of 0843.  The resulls are expected to be usclul in predicting

the heat transfer characteristics of a much larger prototype
ice-water heat sink.

good p it as a rapid field test for determining the

fi h of snow and ice but that
further evaluation of the varables affecting test results must
be made. (Auth)

CR 78-02
SOME ELEMENTS OF ICEBERG TECHNOLO-

GY.

Weeks, W.F,, et al, Mar 1978, 31p., ADA-053431, 52
refs

Mellor, M.

32-3536

ICEBERG TOWING, ICE (WATER STORAGE),
ENGINEERING.

Many of the technical questions relating to iceberg transport
are given brief, but quantitative, consideration.  These -
clude 1ccberg genests and propertics, the mechanical stability
of icebergs at sea, towing forces and tug charactenstics,
drag coefficients, ablation tates, and handling and processing
the 1ceberg at both the pick-up site and at the final destination.
In plmcuhr, lhc paper attempts to make technical mfotmnlton

ex to infinity The theoretical curve s fitted to

the ficid data, but the matcrial constants thus found vaned

with time and location,

CR 78-06

SEGREGATION FREEZING AS THE CAUSE OF

g}JmON FORCE FOR ICE LENS FORMA-
ON.

Takagi, S., Apr. 1978, 13p., ADA-055 780, 38 refs.

For another version sce 32-3470.

32-4368

ICE LENSES, ICE FORMATION, SO!L FREEZ.

ING, GROUND ICE, FROST HEAVE, SOIL ME-

CHANICS, MATHEMATICAL MODELS, FROZ-

EN GROUND THERMODYNAMICS.

CR 78-07

IN-PLANE DEFORMATION OF NON-COAXIAL

PLASTIC SOIL.

'{;ksag;,zs.. Apr. 1978, 2Rp., ADA-054 217, 28 refs.
-39

THEORIES, SOIL CREEP, PLASTIC DEFORMA-

TION, BOUNDARY VALUE PROBLEMS

The theory of non-coaxial m-planc plastic deformation of

sotls that obcy the Coulomb yleld criter on 18 presented

on gl gical and ice eng ing aspects of the p
more readily available to the nterested planner or en;meer
Specific conclusons include. 1) No unpratected iceberg, o
matter how long or wide, would be hicly to survive the
ablation caused bya long tnp to low | 2

The are d d by use of the geometry
of the Mohr “errcle and the theory of charactenistic lines
It s found that, for solving a boundary valuc problem,
the non-coaxial angle must be given such values that enable

that have a h 74
be pronc to breakup by long wavelcnglh swells
avoid the dangers associated with an iccberg capsmizing, the
width of a 200-m-thick iceberg should always be more than
300 m 4) For towing cfficiency the length/width ratio
of a towed 1ceberg should be appreciably greater than unity
5) For a pilot project, the selected iceberg would have
to be quite small, if for no other reason than the practical
availability of tug power (Auth.)

CR 78-03

BEARING CAPACITY OF RIVER ICE FOR
VEHICLES.

Nevel, D E., Apr. 1978, 22p., ADA-055 244, 7 refs.
33-2527

RIVER ICE, ICE STRENGTH, VEHICLES,
FLOATING ICE

The malhcmmcal theory fm the bcanng capacity of nver
ice for 1s The g ice sheet 1s
assumed to have slmple supports at the shore line.  Solutions
are presented for loads uniformly distnibuted over circular
and rectangular areas, Numerical evaluctions are made
;or a number of vehicles and the results presented 1n graphicat
GI

CR 78.04

COMPARISON BETWEEN DERIVED INTER-
NAL DIELECTRIC PROPERTIES AND RADIO-
ECHO SOUNDING RECORDS OF THE ICE
SHEET AT CAPE FOLGER, ANTARCTICA.
Keliher, T.C , etal, Apr 1978, 12p., ADA-055 245,17
refs

Ackley, S.F.

32.4366

ICE SHEETS, ICE ELECTRICAL PROPERTIES,
ICE PHYSICS, RADIO ECHO SOUNDINGS, DIE-
LECTRIC PROPERTIES, ICE COVER THICK-
NESS. ICE DENSITY. ANTARCTICA--FOLGER,
CAPE

M d phyucal prop s of corc to bedrock taken at
C-\pc Folger, East Antarctica, are used to compute a profile
of dielectric properties and from this, a depth-reflection coeffi-
cient profile for comparison with the observed radio-echu
refiections The measurements available on physical proper-
tics arc density sanations, bubbte sizc and shape changes.
and crytal fabnic variations The aose correspondence
between the depths of the bubble shape changes (whicn
are defintely deformational features). and the depths of
the denuty vanatwons. and between both of these and the
radio cohu i3yers indicates that deformational esents in the
e ~acets lustory arc represented by the vanations in the
phvacal property and associated radio-echo records (Auth
mod )

us to date the d typc of flow in the
2 km may well  given domain satisfying the given boundary condittons  The
3) To non-coaxial angle 1s d in the

as a parsmeter Therefore, the plastic matcrial obeying
the Coulomb yield criterion 1s a singulac matenial whose

arc not with material but
are vanable with flow conditions

CR 78-08

INTERACTION OF A SURFACE WAVE WITH A
DIELECTRIC SLAB DISCONTINUITY.

Arcone, S.A., et al, Apr. 1978, 10p., ADA-055 956, 15
refs.

Delaney, A.J

32-4369

ICE ELECTRICAL PROPERTIES, DIELECTRIC
PROPERTIES, WAVE PROPAGATION, ELEC-
TRIC FIELDS, MICROWAVES, AIRCRAFT IC-
ING, HELICOPTERS, ICE REMOVAL.

The interaction of a 5 1-GHz transverse clectric surface wave
with 2 diclectric slab is experimentally nvestigated The
wave 1s imtially suppotted by a diclcctric substrate resting
upon a metatlic ground-planc A stab, made of the same
dielectric matertal as the substrate and variable 1. height,
15 then placed upon the waveguide The results for a
small stab sitting on the substrate showcd that the discontthuity
was a very cflicient launcher of reflected sutface waves
Investigations of these reflections with a trough waveguide
showed that, for values of stab height comparable o the
cxponential decay height of the surface wave, the eflections
femain very small Howcver, a< the slab hctgh( i’ mcx:a“d
beyond the decay height, the refl d
the theoretical value for a plane wave reflected “from the
interface between air and the samc diclectnic,  The results
arc applicable to surface wave methods of microwave detang
of wings and helicopter rotors

CR 78.09

FLEXURAL STRENGTH OF ICE ON TEMPER-
ATE LAKES—COMPARATIVE TESTS OF
LARGE CANTILEVER AND SIMPLY SUPPORT-
ED BEAMS.

Gow, AJ, ct al. Apr 1978, 14p. ADA-034 218, 9
refs

Ueda, H.T, Ricard, J A

32-3963

LAKE ICE. FLEXURAL STRENGTH,
CONCENTRATION. SUPPORTS

Large, sunply suppottcd beams of temperate lake e were
found, generally. to yreld significantly higher tiexural strengths
than the same beams tested in the cantifeser mode Data
support the view that a sigmficant stress concentzation may
cust at the fixed corners of the cantdeser beams Mavimum
effects are experieticed with heairs of cold, brittic e substan-
tally free of structural snperfections, for this hind of we
the strength difference factor here attributald to the ffect
of wress comeentrations, may cxvend 20, that v simply
supported beamis test a factor of 2 or more stongar than
the «ame beams tested i the wantideser mode In e
that has undergone extensive thermal degradation the stress

STRESS
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CRREL REPORTS

concentration effect may he chiminated entrely Simply
supported beams generally yield higher strengths when the
top surfaces arc placed intension  This behavior is attributed
to differences 1n 1ce type; the fine-grained, crach-free top
layer of snow-ice, which constituted up to 50% of the ice
cover in the current scries of tests, usually reacted more
l:u":ongly in tension than the coarsc-grained crack-prone bottom
ake 1ce.

CR 78-10

COMPRESSION OF WET SNOW,

Colbeck, S.C., et al, Apr. 1978, 17p., ADA-055 246, 34
refs.

Shaw, K.A., Lemieux, G.

32-4370

WET SNOW, SNOW COMPRESSION, SNOW
WATER CONTENT, VISCOSITY, SALINITY,
SNOW MELTING, STRESSES, IONS.

The compressibiity of wet snow 1s described tn terms of
p lting and viscous def ion at grain
contacts The results of expeniments with difTerent sahimties
and liquid water are pared with puted densi-
ties, The decreasing compressiility of wet snow with
increasing sahimty and decreasing hiquid content 1s quantified
and explained.  Simultaneous particle growth and the doubly
charged lsyer at phase boundanes are included in the model
The results snow that the density of wel snow increases
approximately as a power of time but is highly dependent
oh the stress, initial particle size, liqund water content, and
wonic impunty content of the srow

CR 78-11
MECHANICS OF CUTTING AND BORING,
PART 8: DYNAMICS AND ENERGETICS OF
CONTINUOUS BELT MACHINES.
Mello;.lM., Apr. 1978, 24p., ADA-055 247.
32-43
ROCK EXCAVATION, BOREHOLE INSTRU-
MENTS, ROCK DRILLING, EXCAVATION, ICE
CUTTING, MACHINERY, PERMAFROST, DE-
SIGN.
The report deals with forces and power requirements for
cutting machines of the belt type, as exemphfied by large
chun saws and ladder trenchers The forces of single
cutting tools are considered, and related to the overall forces
on a cutter bar Forces are related to power, and sources
of loss are 1dentified Tractive thrust and normai reaction
are analyzed and used to assess the traction, weight and
balance factors for self-propelled h Specific energy
P and perfi index are treated. and concepts
of power density and apparent belt pressure are introduced
Req for | of gs arc and
the report concludes with a sct of worked examples

CR 78-12

REPETITIVE LOADING TESTS ON MEM-
BRANE-ENVELOPED ROAD SECTIONS DUR-
ING FREEZE-THAW CYCLES.

Smith, N, et al, May 1978, 16p., ADA-056 744, 15
refs.

Eaton, R A., Stubstad, J.M.

32-4407

LOADS (FORCES), ROADS, FREEZE THAW CY-
CLES, LOW TEMPERATURE TESTS, SUB-
GRADE PREPARATION, WATERPROOFING,
SOIL WATER MIGRATION.

Road test of b Joped silt and clay soils
overlain with asphalt cement concrete were subjected to
repetitive dynamic plate-beaning loadings to determine their
strength variationy during freeze-thaw cycles  The recovera-
ble sutface deformations in the load deflection bowl were
continuously .neasured during the loading cycles and analyzed,
using the Chevron layered elastic computer program to obtain
the 1n situ reshent deformation modulus of the various
section layers at different stages of the frecze-thaw cycles
The resilient stiffness of the pavement system (the total
load per umt of resthent load plate deflection) was also
calculated for the vanous freeze-thaw conditions The
modulus values of the asphalt cement concrete vaned inversely
with its temperature by an order of magnitude (90,000 psi
to 1.300.000 psi) The hent st of the T t
system vaned in the <same manner by ncarly a factor of
cight (2284 kips/in te 17402 kips/in) Despite the
wide strength vanations of the sections during frecze-thaw
cycles, membranc-cnveloped fine-gratned soils can be utiized
nstcad of granular matenals av base and subbase layers
1n flexible pavements in cold regions where motsture nugration
15 3 masjor concetn Mowsture migration did not occur
at saturation fevels up to 757, thus therc was no strength
toss duning thawing

CR 78-13

PREFERRED CRYSTAL ORIENTATIONS IN
THE FAST ICE ALONG THE MARGINS OF THE
ARCTIC OCEAN.

Weeks, W F, ctal, Junc 1978, 24p.. ADA-059 024, 77
refs.

Gow, AJ.

33-1520

SEA ICE,FASTICE, ICE CRYSTAL STRUCTURE,
OCEAN CURRENTS

Ficld obscrvations of the growth fabrics of the fast and
near-fast icc along the coasts of the Beaufort and huhch
Scas show that at depths of more than 60 cm helow the
uppet 1ce surface. the sea ice <rysta’s show <iriking alignments

within the honzontal plane. In gencral, the c-axes of
the crystals were aligned roughly E-W parallcl to the coast
In the vicimty of islands the al roughly lleled
the outlines of the islends, and in narrow passes between
istands the alig paralicled the ch 1 Our observa-
tions, as well as similar obscrvations made in the Kara
Sea by Ch , can be explained if 1t 1s d that
the c-axes of the crystals are aligned parallel to the “long.
term" current direction at the sea ce/sca water intetface,
The alignments are behieved to be the result of geometnc
selection among the growing crystals, with the most favored
onentation being that i which the current flows normal
to the plates of ice that make up the dendntic ice/water
interface characteristic of sea ice.

CR 78-14

BUCKLING PRESSURE OF AN ELASTIC

PLATE FLOATING ON WATER AND STRESSED

UNIFORMLY ALONG THE PERIPHERY OF AN

INTERNAL HOLE.

';';kag(i),ss., June 1978, 49p., ADA-056 585, 10 refs.
-44|

FLOATING ICE, ICE STRENGTH, BOUNDARY

YASI)-UE PROBLEMS, ANALYSIS (MATHEMAT-

CS).

‘The analyticat solution and the numerical study of the cigenval-

ue problem for deterrmning the buckling pressure of an

infimte elastic plate flosting on water and stressed 9mformly

CR

|
F L4

surveys and are valid as first app tions for
subsequent, more detailed surveys.

CR 78-18

ESTUARINE PROCESSES AND INTERTIDAL
HABITATS IN GRAYS HARBOR, WASHING-
TON: A DEMONSTRATION OF REMOTE SENS-
ING TECHNIQUES.

Gatto, LW, July 1978, 79p, ADA-061 823, 49 refs
33-1523

ESTUARIES, SHORELINE MODIFICATION,
REMOTE SENSING, AERIAL SURVEYS, SPACE-
BORNE PHOTOGRAPHY, TIDAL CURRENTS,
SEDIMENTATION, MAPPING.

The primary objective of this project was to demonstrate
the unlity of remote sensing techmques as an operational
tool in the acquisi of data required by the US Army
Corps of Engineers, Scattle District, 1n the Grays Hatbor
dredging effects project, and related projects.  Aenalhwnagery
was used to map surface lation and suspended sed
patterns near the hopper dredge pump site at the harbor
entrance and near pulpmill outfalis i Aberdeen, and to
map the areal distnbution and extent of interidal habitats
The surface circulation maps, prepared from the acnal photo-
graphs and thermal imagery, compared favorably with the
large-scale circulation patterns obscrved in the Grays Harbor

along the periphery of an internal hole 1s p The
bound d dered are the clamped., simple-
, and frec-edge condtions  Small buckhing pressure occurs
only for the frec-edge condition The shape of the deflection
for the frec-edge condition suggests that buckling 1s an impor-
tant mecharsm of failure

CR 78-18

ON THE DETERMINATION OF HORIZONTAL
FORCES A FLOATING ICE PLATE EXERTS ON
A STRUCTURE.

Kerr, ._A.D., Aug. 1978, 9p., ADA-060 444, 26 refs.
For this report from a different source see 32-4451.
33-1521

FLOATING ICE, ICE PRESSURE, LOADS
(FORCES), OFFSHORE STRUCTURES, ICE
STRENGTH

This report first discusses the gencral approach for caleulating
honzontal forces an ice cover cxerts on a structure fce
force determunation consists of two parts (1) the analysis
of the in-plane forces, assuming that the ice cover remains
intact, and (2) the use of a falure cntenion, since an ice
force cannot be larger than the force capable of breaking
up the ice cover For an ecstimate of the largest ice
force. an clastic plate analysis and 2 faillure cniterron are
often sufficient A teview of the hterature revealed that,
in the majonty of the analyses, it 15 assumed that the failure
toad 1s directly related to a “crushing strength™ of the ice
cover However, obscrvations tn the ficld and tests n
the laboratory show that in somc mstances the icc cover

y lic model at the U'S Army Engincer Waterways Expert-
ment Station.  Of the mmagery provided by NASA, the
thermal imagery was more useful than the color or color
infrared (CIR) ph hs for 8 4 while
the CIR photographs were more uscful than the the:mal
imagery or the color photographs for mapping intertidat
habutats  Current § i d from dye dispersi
patterns and dnfting dye drogues were comparable at some
locatton to velocitics measured by in s current meters
and in the hydraulic mode! Based on a cursory evaluation
of LANDSAT-1 imagery acquited in January, Pebruary, and
October 1973, it had hmted utllity in providing data on
surface circulation patterns n Grays Harbor

CR 78-19

PRIMARY PRODUCTIVITY IN SEA ICE OF

THE WEDDELL REGION.

A(;klcy. S.F., etal, July 1978, 17p, ADA-059 344, 24

refs.

Taguchi, S., Buck, K R.

33-1524

ggA iCE, ICE CORES, BIOMASS, WEDDELL
A

Physical and biological measurements were made of sea
1ce cores taken from 68S to 785 1n the Weddell Sea,  Fluotes-
cence measurements ind d an algal y that was
strongly associated with salimity maxima within the ice.
Maximum concentration of chlotophyll a ranged from 0 306
to 453 mg/stere Compansons with the water column
tanding crop ind d that the ding ¢rop within the
Ice represents a nmunor but sigmficant percentage of the

fails by buckling  This report reviews the icc foree analyses
based on the buckl failure and pomnts out
their shortcomings The report then p 2 new hod
of analysss which 1s based on the buckling mechanism

CR 78-16

HYDRAULIC MODEL INVESTIGATION OF
DRIFTING SNOW,

Wuebben, J.L. June 1978, 29p., ADA-059 175
33-1767

HYDRAULIC STRUCTURES, SNOWDRIFTS,
MODELS, BOUNDARY VALUE PROBLEMS,
SNOW FENCES.

A model invest.gation of dnfting snow conditions was conduct-
ed 1n a hydraulic flume using a sand-water analog Model
results were evaluated to define modeling parameters that
would allow quantitative cotrelation between measured proto-
type dnft conditions and the model Modcls of the fence
were constructed for three heights and two geometnic scales
Geometric scaling was based on terrain roughness and bound-
ary layer thickness considerations, while veloaty scaling was
based on particle fall sclocity and threshold of motion charac-
teristics Simul of the ph b y layer
was found to be of primary importance Veloaity scaling
analysis suggested the use of a ‘sigmificant wind  concept.
based on a combination of velocity magnitude and frequency
Similanty of precspitation rate was not essential. and could
be altered within limits 1o adjust the ume scale

CR 78-17

SHORELINE CHANGES ALONG THE OUTER
SHORE OF CAPE COD FROM LONG POINTTO
MONOMOY POINT.

Gatto, LW, July 1978, 49p . ADA-060 297, 52 rcfs
33-1522

SHORELINE MODIFICATION, AERIAL SUR-
VEYS, PHOTOINTERPRETATION

Thic investigation utihzed historeal and recent aenal photo-
graphs and sateflite 1magery n 1) cstimating changes in
positions of the highewater hne and sca Wff break and
base n rates of accrction and of erovon, and m solumes
of traneported seiment. and 2) providing a prefuminary cvalua-
tion of the dircction of bitoral transport along the ourer
Cape Cod coast This investigation has illustrated a phota
mterpretation techniqie that s useful 1in performing a recon-
narssance of caastal change The data obtmned from this
methad can be used to supplement those acquired by graund

total ding crop for the tegion The ice algal community
1s apparently distinct from others that have been described
for Iand-fast 1ce 1n McMurdo Sound, sea 1c¢ 1n the Arctic
and pack wce off East Antarctica  The highest concentrations
of biological material are found in the bottom or top of
the sample 1n those regions, whercas the Weddell Sea samples
arc d at intermediate depths (.65 m to 215 m)
within the ic¢ A qual model indicating the rel

ship between thermally-induced brine mugration and subse-
quent algac growth s presented This mod.l tndicates
the distnbution of algac within the ce 15 dependent on
the umque thermal and physcal seting for Weddell Sea
pack icc where brine drainage processes are imtiated by
spring and summer warnmung, but are not carned through
as completely as in other regiots (Auth)

CR 78-20

MEASUREMENT AND IDENTIFICATION OF
AEROSOLS COLLECTED NEAR BARROW,
ALASKA.

Kumai. M, July 1978, 6p, ADA-058 606, 9 rcfs
33.1525

AEROSOLS, PARTICLE SIZE DISTRIBUIION,
ELECTRON MICROSCOPY.

Mcaswrements of the concentratiors of Asthen nuder n
mantime atr were made near Barrow, Alasha, 1n June 1975,
with a modificd Nolan-Pollack small-particte detector  The
concentrations saried from 50 to 300 parucles/cu em. depend-
g upon metcorological conditions The mean Aisthen
nucler count was 100 particles cu om for diametets greater
than 002 microns Transmisston clectron micrographs of
actosols i maritime a1t near Barrow werc taken The
st7¢ rangc was mcasured to be 0 01 to 2 5 micronsin diameter,
with the most frequently observed diamrter baing 0 03 microns
The solume of the mantime air and tae collection efficiency
of acrosol particles on filmed grds for clectron micrascopy
wese measuted The acrosol concentrations were found
to be 76 to (01 particles cu o, the mean concentration
was calculated to be 87 partides.cu wm The acrosol
partiies i the manume air were identified by clectron
mufocopy and selected area clectron diffraction analyus
About 20 of the actosol particles were wdentificd. and
20 of the patticles were too small for clectron diffrachion
analyse
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CR 78-21

ANALYSIS OF THE MIDWINTER TEMPERA-
TURE REGIME AND SNOW OCCURRENCE IN
GERMANY.

Bilello, M.A., et al, Sep. 1978, 56p., ADA-066 934.

Appel, G.C.

33-4415

AIR TEMPERATURE, SNOWFALL, METEORO-
LOGICAL DATA, WEATHER FORECASTING,
STATISTICAL ANALYSIS.

This study investigates the possxb:htg of providing estimates
of the time of occurrence and length of the freezing season
for any location in East and West Germany by using the

CR 178.25

RIVER CHANNEL CHARACTERISTICS AT SE-
LECTED ICE JAM SITES IN VERMONT.
Gatto, L.W., Oct. 1978, 52p., ADA-061 778, 30 refs.

33-1527

ICE JAMS, CHANNELS (WATERWAYS),
REMOTE SENSING, PHOTOINTERPRETA-
TION, TOPOGRAPHIC FEATURES, RIVER ICE.

The objectives of this invesuigalion were 1o describe ch 1
- ¢ d
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getation, soils, permafi and surficial materials to that

b M de disturb include bladed and
unbladed vehicular trails, a winter runway, excavations, pilings,
remains of camp structures, steel drums and other solid
waste, and hydrocarbon spiils ~ The mast intense and lasting
disturbance to the vegetation, soils, and permafrost resulted
from bulldozing of surface materials, Ld}cs:l tuel spllls.I and

iy

trails d ped by multiple passes of Ther

bsid and th 1 caused by increased thaw
of per due to disturt lted 1n the devel
of 8 h k phy and water-filled depressions at

8 gs of 1ce jam sites from
acrial photographic .nterpretation, to indicate which character-
1stics may be important n causing ice jams, and to suggest
additional uses of aermal ph h U ted

ge January air (AJAT) as an index  The Photomosaics of cach site w;crrc a;;enibled and major niver
results indicate that rehable values of the mean fi g were on the p ar-
index can be obtained from the AJAT rel hips which 3¢ dc‘scnbc‘d nclude |man~r|mde structures, falls.‘rapxds.
are developed for Germany This association 18 further n deplhls. 1slands, -chann ih?als
venfied using data from the northeastern part of the US, ©OF bars, river bed matenial, river ¥ s,

and the AJAT 1s then used to determine the average starting
and ending dstes (snd hence the probable length) of the
fi g scason for m G The AJAT and
the average dates of snowfall occurrence for numerous locations
1 the U.S. and Germany are also correlated.  Interrelation.
ships between these p s and the rumber
of dnys.wnh snow on the ground for stations up to 3000
y are d

m in in

CR 78-22

UNDERSEA PIPELINES AND CABLES IN
POLAR WATERS.

Mellor, M., Sep. 1978, 34p, ADA-086 161, 19 refs.
34-3448

PIPELINES, TRANSMISSION LINES, HYDRAU-
LIC STRUCTURES, DAMAGE, ENGINEERING,
EXCAVATION, SEA ICE, SUBSEA PERMA-
FROST, ICE SCORING, POLAR REGIONS.
Special environmental factors that influence the design, laying
and of und pipelines and cables in polar
watcrs are descnbed.  Vanous approaches to the protection
of submarine pipes and cables are considered, and pnime
emphasis 1s given 1o bunal techmques for shallow water
A wide range of methods for trenching and burying are
discussed, and technical data are given.

CR 78-23

INFLUENCE OF FREEZING AND THAWING
ON THE RESILIENT PROPERTIES OF A SILT
SOIL BENEATH AN ASPHALT CONCRETE
PAVEMENT.

Johnson, T.C., et al, Sep. 1978, 59p., Sce also 32-3761
Cole, D.M, Chamberlain, E.J.

33-.3128

BITUMINOUS CONCRETES, SUBGRADE SOILS,
SOIL FREEZING, GROUND THAWING, ELAS-
TIC PROPERTIES.

Stress-deformation data for silt subgrade soil were ob d

widih, fipanan vegetation, and types of development on
the floodplain River channel widths were measured from
the photographs along nivers where ground truth data were
available for comparnson Lengths of channel nffles and
pools were measured along the nivers where vanations in
nver depths were evident on the photographs, Acnial
photographs provide a regiona! perspective for evaluating
channel charactenstics at an ice jam site and for analyzing
the geographic sctting at each site duning ice-frec conditions
Photographs taken after ice jams have formed are useful

i 1ce jam fi in analyzing ice charactens-
documenting ice Jam breakup and movement

n
tics, and m
CR 78-26
ICE FOG SUPPRESSION USING REINFORCED
THIN CHEMICAL FILMS.
McFadden, T., et al, Nov. 1978, 23p., ADA-063 107,
20 refs.
Collins, CM.
33.2526
ICE FOG, FOG DISPERSAL, CHEMICAL ICE
PREVENTION.
Ice fog suppression expeniments on the Fort Wainwnght
Power Plant cooling pond were conducted duning the winters
of 1974.76,  Baseline information studics occupied a sizable
portion of the available 1ce fog weather 0 1974.75,  Then
hexadecanol was added to the pond and dramatically improved
visibility by reducing fog generated from water vapor released
by the pond at -14C Although this temperature was
not tow enough to create ice fog, the cold vapor fog created
was equally as devastating to visibilty tn the vicimity of
the pond Duning the winter of 1975-76, suppression
tests were continued, using films of hexadecano!, mixes of
hexad 1 and d 1, ard ethylene glycol monobutyl
ether (EGME) P effe atcolder
tures was studied and limits to the techniques were probed
A reinforcing gnd was constructed that prevented breakup
of the film by wind and water currents Lifetime tests
d d the EGME degrades much more slowly than either
hexad § or the hexad 1 d I mix. The
films were found to be very effective fog reducers at warmer

from n-situ and laboratory tests, for use in mechamstic
models for design of pavements affected by frost action

P but sull allowed 20% to 40% of normai evapora-
tton to occur The vapor thus produced was sufficient
to create some icc fog at lower temperatures, but this ce

Plate-beanng tests were run on bi P
constructed directly on a silt subgrade, applying repeated
foads to the pavement surface while the silt was frozen,
thawing, thawed, and fully recovered.  Repeated-load Iabora-
tory tnaxal tests were performed on the mit in the same
conditions Anslysis of deflection data from the in-situ
tests showed resthent moduli of the sit as low as 2000
kPa for the critical thawing period, and 100,000 kP or
tigher when silt was fully recovered Analysis of the
Isboratory tests, which gave moduli comparable to the latter
values, showed that resiient modulus durning recovery from
the thaw kened can be modeled as a fi

of the changing mosture content

CR 78-24

PERFORMANCE OF THE ST. MARYS RIVER
ICE BOOMS, 1976-77.

Perham, R.E., Sep. 1978, 13p., ADA-061 431, § refs
33-1526

ICE BOOMS, ICE PRESSURE, ICE NAVIGA-
TION, COLD WEATHER PERFORMANCE.

The 1cc booms on the St Marys River at Sault Ste. Maric,
Michigan and Ontarto, were operated a second winter, 1967-
77, under colder conditions, with Jess water flow, lower
water levels, and 25% fewer ships in the niver than durning
the previous year  Theice cover behind the booms remained
frozen to shore for longer penods, and the loads registered
in the booms were relatively {fected by ship passag
compated with the previous year's activity As 1n the
previous year, most structural load changes took place
i the west ice boom and were due to movements of the
1ce cover immediately upstream of the boom The cover
broke frec from shote on three occasions the frst and
third occasions were minor events, but on the second occasion
the cover cracked free, the timbers remamned trozed to 1t
and the boom structure b damaged by the subseq

e achivity Three anchor linc assembiies broke vver
a period of about 4 hours. the two latter breaks occurred
while a ship was operating in the sce These events pomt
out several factors to be conudered in sce booms, such
as designing the booms to withstand the action of the olid
tce cover av well as the fragmented tee cover, keeping the
structutes and thewr assembly simple, and nspecting compo-
nents and sssembhes carclully

fog d less frequently and was more quickly dispersed
than the thrk fog that was present before application of
the films

CR 78-27

EFFECT OF TEMPERATURE ON THE
STRENGTH OF SNOW-ICE.,
Haynes, F.D., Dec. 1978, 25p.,, ADA-067 583,
33.4414
SNOW STRENGTH, ICE STRENGTH, TEMPER-
ATURE EFFECTS, TENSILE PROPERTIES,
COMPRESSIVE STRENGTH.
Uniaxial compression and tension tests were conducted on
polycrystalline snow-1ce to determine the effect of temperature
on its gth Test peratures runged from -0 1C
to -S4C.  Two machinc speeds, 0847 mm/s and 847
mm/s were used for the constant displacement ratc tests
The compressive strength at -54C was about one order of
magmitude higher than at -0 1C The tensile strength at
-18C was about 20% higher than at -0 1C The imtial
tangent and 507% strength moduli are given for the compresston
tests, while the secant modulus to failure 15 given for the
tension tests The mode of fracture 1s discussed and
the test results are compared with data from other investiga-
tions,
CR 178-28
TUNDRA DISTURBANCES AND RECOVERY
FOLLOWING THE 1949 EXPLORATORY
ERILLING, FISH CREEK, NORTHERN ALAS-
A

Lawson, D E.. et al. Dec. 1978, 81p. ADA-065-192.
67 refs.
Brown, J, Everett, K R, Johnson, A W, Komérkov4,

V., Murray. D.F,, Webber. PJ.
33.2739
HUMAN FACTORS, ENVIRONMENTAL M-

PACT, OIL SPILLS, DAMAGE, EXPLORATION,
TUNDRA VEGETATION, REVEGETATION.

A 19249 dnill site an the Naval Petroleum Reserve Number
4, Alasha, the Fush Creeh Test Well 1, was exanuned in
August 1977 to determine the disturbance caused by drilling
activities and to analyze the response and revovery of the

10

Some tce wedges disturbed in 1949 are
still melting  Soil disturbance ranges from minor modifica-
tion to complete destruction of the sml morphology The
effects of hydrocarbon spills arc still detectable in the sotls.
Little of the ongmnal veg in the ly
disturbed area, such as around the drill pad where a grass-
dominated commumity prevails  After 28 years, the v-geta-
tion cover 1s closed over most mesic sites, shallow wet
sites are well vegetated, and xeric sites, arcas of diesel
fuel spills and areas of scvere erosion remamn mostly bare
Pioncenng plant species on bare, disturbed arcas are members
of mature veg | from the bed tundra
which have ingh reprod and dispersal cap A
hypothetiial model of natural revegetation and vegetation
recovery 1s proposed. Vascular plants, bryophytes, and
lichens “were collected from the Fish Creek site area for

¥
the dnll site

thefistume R d oncl and
of sites are presented.
CR 79-01

STUDY OF WATER DRAINAGE FROM CO-
LUMNS OF SNOW.

Denoth, A, et al, Jan. 1979, 19p., ADA-066 935
Seidenbusch, W., Blumthaler, M., Kirchlechner, P,

8

SNOW, WATER FLOW, DRAINAGE

Experi were ducted to study the flow of water
through columns of homogeneous, r.jacked snow The
gravity flow theory of water flow through snow was venficd,
although possibly there s some dependence of the relative
permeability on the state of metamorphism of the snow
Also, at very large values of saturation there may be some
additional flow in saturated chapnels

CR 79-02
EFFECT OF WATER CONTENT ON THE COM-
PRESSIBILITY OF SNOW.-WATER MIXTURES.
Abele, G., et al, Jan. 1979, 26p., ADA-066 936, 6 refs.
Haynes, FD
33.3650
SNOW WATER CONTENT, SNOW COMPRES-
’Sl'llgrli' SNOW DENSITY, SNOW DEFORMA-
The stress-density relationships of snow-water mixtures were
investigated and are shown as functions of water content,
imtisl snow density, imtial snow-water mixture density and
rate of deft i An in water n
snow at & particular density or 8 decrease in the rate of
deformation (or sttain ratc) decreases the stress, but apparently
gol the specific energy required to reach a specific mixture
ensity.

CR 79-03

BLANK CORRECTIONS FOR ULTRATRACE
ATOMIC ABSORPTION ANALYSIS.

Cn}ngin, JH, et al, Jan. 1979, 5p., ADA-066 979, 2
refs.

WATER CHEMISTRY, CHEMICAL ANALYSIS,
METALS, ATOMIC ABSORPTION.

Both flame and flameless atomic absorption(AA) measure-
ments require a distilled water blank correction This
cortection 1s duc to the analyte contained in the distilled
water used to ptepare the standards and not, ss commorly
thought, to the reference "blank™ used to zero the instrument
Flameless A ly of acidificd heavy metal samples
8 y require add: | cor for the deflec-
tion blank and fot an acid blank To prevent adsorption
losses, the acid blank should be determined by extrapolation
of a series of aaid difutions i distilled water,

CR 79-04

COMPUTER MODELING OF ATMOSPHERIC
ICE ACCRETION.

Ackley, S.F, ctal, Mar. 1979, 36p., ADA-068 582. 25
refs.

Templcton, M K.

33-3651

ICE ACCRETION, METEOROLOGICAL FAC-
TORS. ICE PHYSICS. HELICOPTERS

A computer model 15 desanbed to compute the amount
of 1e accretion un an object under a vanety of inial
conditions Numerica! technigues are best apphied to these
probleme because of ume dependent effects goverming the
amount of tcc cotlected and the sariety of imtial conditions
that can lead to 1cc accumulation The helicopter rotor
1ing prodlem adds an addittonal compleity since the velocity
along the rotor blade vares over a wide range, strongly
affecting the amounts of e collected at different blade
positions The physics of e aceretion s reviewed, and
the accounting for (he tme-dependence i the computer
model 18 described Some maodel tesults are presented
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and indicate the dependence of e aceretion on velocity,

Seas.  The thghts were made in February, Apnl, August,

droplet sizes, cloud liquid watcr content, and p ¢
for a cylindrical object of constant size

CR 79-05

GROUTING SILT AND SAND AT LOW TEM-
FERATURES—A LABORATORY INVESTIGA
.;gh;;ség;, R., Mar. 1979, 33p, ADA 068 741, 4 rcfs.
LOW TEMPERATURE TESTS, GROUTING,
CHEMICAL  REACTIONS,  COMPRESSIVE
STRENGTH.

This report presents dats from an cxpenmcmal program
undertaken to develop information on prop and

and D ber 1976, and one a1, 1ona! profile was obtained
north of Cross {sland dunng Maic.. 1978 It was found
that although there s a variation in mean ndge
hexght ) “with season (wnh the highest values oceurnng
in late winter), there is no systemiatic spatial variation mn
h st a given tine The number of ndges/km 15 also
high during 'he Jate winter, with the highest vaiues occurring
in the Barter and Cross Island profiles In most profiles,
the scc 20 to 60 km from the coast 1s more highly deformed
than the ice cither ncarer the coast or farther seaward
The Wadhams modei for the distnbution of ndge heights
gives better agreement with obscrved values in the higher
ndge categones than does the Hibler model Estimates
of the spatial y of large p ndges
Il'c msad> by using the Wadhams model and also by using

chemical grout solutions to provide engmecnng propcmes
in connection with grouting of soils tn ambient temperatures

value h In the latter, the distnbution
of the largest ndges per 20 km of laser track was found
tobe ynormal  Wadhams' distnibution consistently

of 39 Fand below  Twelve grout sol were

d shghlly larger ndge sails than docs the extreme

including orgsnic ch Is, sodism and

clay (bentonite).

CR 79-06

NONDESTRUCTIVE TESTING OF IN.SERVICE
HIGHWAY PAVEMENTS IN MAINE.

Smith, N., et al, Apr. 1979, 22p, ADA-069 817.
Eaton, R.A,, Stubstad, J.

34-1343

ROADS, COLD WEATHER TESTS, PAVE.
MENTS, BEARING STRENGTH, FLEXURAL
STRENGTH.

Nondestructive repetitive plate teaning (RPB) tests were con-
ducted on various test sections in state highways in Mamne
dunng Apni 13-15, 1976,  The RPB test consists of making

sutface defl dunng repetitive
loadicgs at vanous radu from the load plate The pavement
systern stiffness was cal d, and the 1 dul

values for the vanous pavement imyers were determmed
with the Chevron computer program for 3 layered elastic
system A thawed analysis using nondimensional deflection
curves for the vanous sections provided a gude to the
S t of the pavem systepis to surfsce falure
and pothol: development Some cori,pansons between sta-
bilized and nonstabihized aggregate and soil were made with
calculated stuffness values. The moduh of the vanous
matenals were also compared.  The residual surface deflec-
tions during testing for several pavement systems indicated
2 hinear Ionmhmlc -elmonsh:p with number of foad applica-
tions A the modulus of the aspha't
cement sancrete plvcmenl and pavement temperature was
developed for the limited temperature range duning the testing

CR 79-07
PENETRATION TESTS IN SUBSEA PERMA-
FROST, PRUDHOE BAY, ALASKA.
Bloumn, S E, et al, May 1979, 45p., ADA-071 999, 9
refs.
3Chamberluin, E J., Sellmann, P.V., Garfield, D.E
3-4437
SUBSEA PERMAFROST, BOTTOM SEDIMENT,
PENETRATION TESTS, PENETROMETERS,
OF"SHORE DRILLING
b h the Beaufort Ses near Prudhoe Bay, Alaska,

were probed at 27 sites using a static cone penctromneter
to dete:mine engincenng properties and distribution of matenal
types, inziuding ice-bonded sediments The probe provided
both point and casing resistance data and thermal profiles
At five sites these data were correlated with information
from ndjicent dnlled and sampied holes These contiol
data and the qualty of the probe information permiticd
profiles of sediment type and occurrence of roe bonded material
to be developed llon; thrce lines that included vartous geologx-
calf and d { proper-
ties were quite variable n the upper 14 m of scdirnents
prodbed In general, softer, finer-grained sediments occurred
n the upper layers, while penctration refusal was mt in
atiff gravels 10 to 12 m below the scabed  Seabed teripera-
tures dunng the study were all below OC However,
because of uncertamnties 1n freezing point values caused by
brines, cvaluation of the penctration resistance data was
required to identify the occurrence of tce-bonded sediments
The coupling of thermal and penctration remistance data
revealed that Hy ice-bonded oceurred where
the sea 1ce froze back to or near the seabed Deeper

Hy frozen sed also appeared to be present
at scveral probe sites The penetration data obtained can
be used 1o aid in the design of shallow and deep foundstions
in both ice-bonded and unfrozen subsea sediments

CR 79-08

SEA ICE RIDGING OVER THE ALASKAN CON.
TINENTAL SHELF.

Tucker, W B, et al, May 1979, 24p.. ADA-070572, 24
refs.

Wecks, W.F., Frank, M

33-4223

SEA ICE DISTRIBUTION, PRESSURE RIDGES,
ICE DEFORMATION, SURFACE ROUGHNESS,
PROFILES, LASERS, MATHEMATICAL MOD-
ELS, STATISTICAL ANALYSIS, REMOTE SENS-
ING. FORECASTING

Sea ice ndgrng statistics obtained from a2 sertes of laser
surface roughness profites are examined Lach setof profiles
consitts of s1x 200-km-long fight track« oriented approumaiely
perpendicular to the coasthine of the Chubchi and Beaufort

value approach.

CR 79-09
SEDIMENTOLOGICAL ANALYSIS OF THE
WESTERN TERMINUS REGION OF THE
MATANUSKA GLACIER, ALASKA.
Lawson, D.E., May 1979, 112p., ADA-072 000, Refc
p.109-112,
33-4438
GLACIAL DEPOSITS, GLACIAL GEOLOGY,
SEDIMENT TRANSPORT GLACIAL TILL.

ion at the ¢ of the M ks Glacier
has been found to be primanly subaerial in 2 100- to 300-
m wide, ice-cored zonc paralleling the edge of the acuve
1ce Certain physical and chemical charactenstics of the
ice and debns of the superglacial, englacial and basal vones
of the glacier mdiate the debns of the basal zone, the
pnmary source of sz 15 d durrg fr
of meltwater to the glacier sole Till forma 100 results

CR

of the snow parameters of grain size and density, for densiies

between 017 and 04 gicu cm The absorption and

scattening coefficients are hnearly rclaled to the densny and

inversely related to the rverage gram size The emissivity

18 independent of gran size and exhibits only a weak depend.

ence upon density

CR 79-12

POINT SOURCE BUSHKLER SYSTEMS TO SUP-

PRESS ICE.

Ashton, G.D., May 1979, 12p, ADA-071 038, 8 refs.

33-4224

ICE REMOVAL, BUBBLES, ICE MELTING,

HEAT TRANSFER, WATER FLOW, AIR TEM-

PERATURE, PILES, OFFSHORE STRUCTURES,

COMPUTERIZED SIMULATION.

An analysis of a point source bubbler systemn used to induce

lucal melting of an Ice cover 1s presented The analys:s

leads to a d in FORTRAN

which way be uscd to prcdxct the effectiveniess of such
An p s p d using s

xyplcal record of ge daly air P The

FORTRAN program for the point source -lmuimon as well

as 4 FOKRTRAN program for hine source systesns are included

in the Appendix

CR 79-13

TURBULENT HEAT TRANSFER IN LARGE AS-

PECT CHANNELS.

H?ynes, F.D,, et al, May 1979, 5p., ADA-071 003, 6

reis.

Ashton, G.D.

33-4136

HEAT TRANSFER, CHANNELS (WATER-

WAYS), ICE WATER INTERFACE, TURBULENT

FLOW, RIVER FLOW, ICE COVER EFFECT,

M_I@JHEMATICAL MODELS WATER TEMPER-

A

Heat transfer in turbulent flow was measured n a rectangular
\

from the melting of bunied ice of the basal zone Melt-
out ull tnuents the texture and paruicie or of bassl
1ce debns, other propertics ate not as well preserved Most 00254 m

depomts result from resedimentation of il and debns by
sediment gravity flows, meltwater sheet and nil Jlow, slump,
spall, and ice ablation Depositional processes are interrelat-

1 with a width of 0254 m and s flow depth of
Corrclations between the Nussclt and Reynolus
numbers are given for a range of 302x1000 1s less than
Re 13 less than 2 236x10,000 A Prandt! number range
of 990 1s less than or cquai to 1228 for water was used

ed in the process of backwasting of ice-cored slopcs Sgdx— in the tests The results are compared with those of
ment flows arc the pnmary process of = other inv and show that some well-kriown correla-
Their physical 1stic of flow yons underpredict the heat transfer by about 35%

and dep and ch “of !helr dep vary 7

with the water content of the flow mass Deposits of CR 79-14

cach process are disnguishied from one another by defailed
analysts of their intcrnzl orgamization, geometry and dimen-
sions, and the presence of other nternal and related external

features Geneuic facies are defined by these charactenstics

CR 19-10

ULTRASONIC VELOCITY INVESTIGATIONS
OF CRYSTAL ANISOTROPY IN DEEP ICE
CORES FROM ANTARCTICA.

Kohnen, H,, et al, May 1979, 16;., ADA-071 451, 23
refs.

Gow, A J.

33-4204

ICE SBEETS, GLACIER FLOW, ICE CORES, ICE
CRYSTAL STRUCTURE, ICE ACOUSTICS,
ANISOTROPY, WAVE PROPAGATION, ULTRA-
SONIC TESTS, ICE CRYSTAL SI7E, SHEAR
PROPERTIES, ANTARCTICA—BYRD STATICN,
ANTARCTICA—LITTLE AMERICA STATION.
Ice cores from  Byrd Station and Lmlc Anrerica 'V have
been used to test an quc for evalyating
ciystal py in the A lce Sheet P.wave
velocities measured paraliel and perpendicular to the vertical
axes of cores fiom the 2164-m-thick ice sheet at Byrd Station
have yiclded iesults 1n cxcelient agreement with the observed
c-axis fabric profile and with the nssitu P.wave seloaty
profile measured parzllel to the bore hole axis Veloaity
diffetences tn excess of 140 m.s for core samples from
deeper than 1300 m attest to the strong single pole clustering
of crystallographic c-axes about the serticai espectally in
the zone from 1300-1800 m Such vnented structure
is compatible only with strong horizontal shearing 1n the
zone The custence 10 an icc sheet of widespread sheanng
several hundred meters abose 1ts bed raises serious questions
as to the vahdity of current concepts of the flow of large
1cc masses that tend to gloss over or ignore crystal alignments
of this magnitude The ultrasonis techmique has proven
to be a fast and powerful tool for determining crystal fabnes
in 1ce sheets Results from Byrd Station and Litt'e Amernica
V. together with fabsic data from several other locations
m East Antarctica suggest that crystzl oncntauons within
the Antarctic Ice Sheet tend to be characienzed by esther
single or multi-pole clustering of c-axes about a vertical
symmetry  axis

CR 79-11

SNOWPACK OPTICAL PROPERTIES IN THE
INFRARED.
Berger. R.H . May 1979, 16p ADA-071 004
34-1366

SNOW OPTICS. SNOW DENSITY. LIGHT SCAT-
TERING. REFLECTIVITY

A theory of the opteal properties of wnow in the 220
micrens region of the mfrared has heen descloped L «ing
thie theors 1t 4s possible to predict the absorpiion and

wattenng coeflicionts and thy emisasity of snos as function

il

ACCELERATEL ICE GROWTH IN RIVERS.
Calklllas_} D.J., May 1979, 5p., ADA-071 015, 5 refs.
334

FRAZIL ICE, RIVER ICE, ICE GROWTH, ICE
COVE- THICKNESS, HEAT TRANSFER, SLUSH,
POROSITY, MATHEMATICAL MODELS

Soltd tce growth fates due to the presence of frazil si.sh
benesth the ice cover have been shown to be greater than
th: so-called static growth The frazl slush reduces the
effective heat of wce solidificanon and the frazit particles
freeze mto the intershitial water, Numencal schemes are
presented which clearty show the cifecs of frazil 1ce porosity
on 1 ¢ cover growth rates and the numerical model using
air lempersture a8 the major nput 1« .mpared with ficld
dats on e thickness tn a small niver laden with frani
icc beneath its cover

CR 79-15

DETECTION OF ARCTIC WATER SUPPLIES
W.TH GEOPHYSICAL TECHNIQUES.

A one.$ A.ctal, June 1979, 30p, ADA-072 157, 38
refs.

Delaney, A J., Selimann, P.V.

33-4423
WATER SUPPLY, DETECTION, GROUND WA.-
TER, MAGNETIC PROPERTIES. RADIO
WAVES
This report diwusses the appl of several dern geo-

physical techniques to groundwater expioration n arcas of

permafrost  These methods vtilize the prin_sples of ma;-lcnc
induction and rad surface n the lO
400 AH/ band, the tech of impulse and side-| mg

tadar i he 50+ to 10000 MHz band, and also some optical
techniques using imagery obtainesd from a satellite, all for
detecting free water under an i.¢ cover n shallow, almost
compietely frozen lane basins, and thaw zones within lake
beds. stream channels and in permafrost un general The
radar studies demonstrate the use of these techniques for
determining depth of free water and ice cover thickness
on lakes and mvers

CR 79-16

CONSTRUCTION ANpD PERFORMANCE OF
MEMBRANE ENCAPSULATED $OIL LAYERS
IN ALASKA.

Smuth, N . Junc 1979, 27p. ADA-073 531, 17 refs.
34-134

SOIL FREEZING, COLD WEATHER TESTS,
FROST PROTECTION, SOIL WATER, WATER-
PROOFING. FROST HEAVE

In 1973 two membrane encapsulated sol layer IMESL) test
sections were construsied nto custing gravel sutfaced roade
at Limendorf AIB and at 1t Wainweght i f\nchongc
and |airhanis, Alasha respectinely The § imendorf AFB
MESL contamne a sty (day sl and the Bt Wainwrght
MESE contamne a nunplastic silt Both scctions were con-




CR

q

cted at soil of app ly 2% to
3% below optimum for the CE-12 compactive effort ~ There
were no indications of soil mmsture angration dun..g freczing
in either test section, and afi s~thaw field California Beanng
Ratio values were nea-ly cqual to values measured before
freezing There is growing evidence of a slight increase
in the overall soil ¢ in the Elmendorf AFB
MESL, pssibly from inoisture eatening through the single
layer polycthylene sidewalls which were not treated with
asphaltemulsion.  There is good evidence that the membrane
of the same sectior might have received damage dunng

mobility of tracked vehicles was made,

q due to snow p were
nically an terms of vehicle speed, tra k loading, and snov
density

In this case, pawer
Fertated

CR 79-21

TOWING SHIPS THROUGH ICE-CLOGGED
CHANNELS BY WARPING AND KEDGING.
Meilor, M., Sep. 1979, 21p., ADA-077 801, 6 refs.

a soil sampling operution which ail J tocahized
infiltration A two-lsyer polyethylene membranc used n
the Ft. Wamnwnght MESL s considered a more posiive
mosture batrier than the single sheet and a justifiable added
cost for permanent construction

CR 79-17
ROOF RESPONSE TO ICING CONDITIONS.
Lane, J.W,, et al, July 1979, 40p., ADA-074 477, 12
refls.
Marshall, 5.J, Munis, R.H.

(25
ROOFS, THERMAL CONDUCTIVITY, ICING,
MELTING, SLOPE ORIENTATION,
Six test roofs of two different slopes—163 deg and 398
deg, and ihree' different roof covenings—asphalt shingles,
cedar shingles, and corrugated aluminum sheeting, were con-

34-1380

CHANNELS (WATERWAYS), ICE COVER, ICE
PRESSURE, SHIPS, ANCHORS.

The reporc studies the question of whether Great Lakes
freighters could move effectively through topged ch 1
with the aid of tows provided by warping or ked;ing systems
Ten op \ pts are outhned, and therr advantages
and disadvantages arc noted The crushing resistance of
floaing brash ice (5 then analyzed.  The ncutral, rctive
and passive state, of stress for laterally confined brash ice
are dered, and the r to honzontal tarusting
by a sinooth vertical wall 1s calculated for cuhesionless brash
ice, and for ice in which there 1s finite cohesion between
the 1ce fragments The thickeming of the icc cover 1n
the vicity of a “pusher” and the formanon of pressure
ndges arc analyzed in order to estimate the amount of
pile-up that can occur agamnst a ship huit The analysis

structed at USACRREL, Hanover, New Hampstire, and  then moves on to d of ship by brash
wefe str c d with ‘“ ples, heat flow Ine‘lers, 1ce, taking nto crushing r at the bow,
and utters were for | fnction at the bow, and the hull friction aft of

the winters of 1971-72 and 1972.73 The degree of 1ming
and the chronological changes 1n the snow cover were recorded
on 35-mm Kodachrome slidzs It was found that eave
«ing is a sensitive function of the slope, roof covenng
composiion, and sofar radiation. The effects of wind

the bow section. Compansons arc made between thrust
from the ship’s screws and the calculated ice resistance.
The neat section of the report the force req

for a waiping or hedging system in terms of thrust augmentatton
for existing vessels Tow cable requ.rements ate given,

were not investigated, the data were d to
gll information ponding to dspeeds over 8 km/h
In ozder of increasing tendency to form ice dams on the
eaves, the roofs were lugh-slope asphalt, high-slope cedar,
high-stope aluminum, low-slope asphait, low-slope cedar, 2nd
fow ~lope aluminum

CR 79-18

INSULATING AND LOAD-SUPPORTING
PROPERTIES OF SULFUR FOAM FOR EX-
PEDIENT ROADS IN COLD REGIONS.

Smith, N., et al, Sep. 1979, 21p., ADA-074 694, 6 refs.
Pazsint, D.A.

34-742

ROADS, THERMAL INSULATION, CELLULAR
MATERIALS, BEARING STRENGTH, FREEZE
THAW CYCLES.

T:mperatures of the subgrade and of sulfur foam insulation
test sections in an expedient road wefe monitored with
h pl d fi g and thawing conditions
Vehicular trafficking was conducted n a hmted basis to
determine the load supporting capabilities of the foam.  The
sulfur foam, placed directly under a prefabricated surface
mat, was found to be unsuitable for usc as an cxpedient
thermai insulation and traffic load supporting materal, priman«
ly because of s low tensile strength and high bnttieness
The insulating value of sulfur foam produced by the batch
process 1n the field was about one-half that of extruded
polystyrenc, meaning double the thick for equal p

against thaw,

CR 79-19

CRITICAL VELOCITIES OF A FLOATING ICE
PLATE SUBJECTED TO IN.PLANE FORCES
AND A MOVING LOAD.

Kerr, A.D., Aug. 1979, 12p.. ADA-075 453, 6 refs
34-802

_!;_ly.OATING ICE. DYNAMIC LOADS. * 5LOCI-

The cntical velocities of loads moving over floating ice
plates have been determined by several authors In all
these analyses 1t was assumed that the meplane force ficld
in the ice cover 1s zero However. due to constrainat
thermal strains, in-plane forces do occut in the ficld The
purpose of the present paper 1« to determine thar cffect
upon the critical velocities of the moving loads It
shown that & uniform cempressicn force field reduces the
cnuical veloasty, whereas a tension force &as the opposite
effect

CR 79-20

VOLUMETRIC CONSTITUTIVE LAW FuR
SNOW SUBJECTED TO LARGE STRAINS AND
STRAIN RATES.

Brown, R.L., Aug 1979, 13p.. ADA-075 474, 10 zcfs,
34-913

SNOW DEFORMATION, SNOW COMPRES-
SION, VOLUML, STRAINS, STRAIN TESTS DY-
NAMIC LOADS. TRACKED VEHICLES

A volumetric constitutive equation was descloped to chat Jter
ize the behavior of snow subjected to large compr.ane
volumetric deformaitons By treating the matenial av a
suspenson of air soide 10 3 matox matetsal of polycrystalhne
icc, a rate-depend ! ¢ Iaw was formulat.
cd and found to accuratcly predit matenial response to
pressure loads o, a wide range of load rates Comparnisan
of the theory wrrh shock wave data was oot conudered
0 this paper, although the constitutise law appears to be
vahd for such load wtuations One application to oversiow

and arc made for cable anchor« and for anchorage
of underwater structures The force and power requirements
for winches and windlasis arc given, the practical problems
involved tn the pickup or transfer of cables are mentioned,
and the report concludes with a brief appraisal. The
conclusion 18 that a simple warpieg tug system s approphiate
for a full-scale expeninient, 2 chain ferry with auxiliary barge
seems for av o ) system, and a chain
ferry plow may be an effioe way to clear ice from channels

CR 79-22

CRYSTAL ALIGNME" TS 1N THE FAST ICE OF
ARCTIC ALASKA.

Wecks, WF, etal, Oct 1979, 21p, ADA-077 188, 9
refs.

Gow, Al

34-1379

ICE CRYSTAL STRUCTURE, FAST !CE, ICE
CRYSTAL GROWTH, SEA ICE, OCI AN CUR-
RENTS

Ficld observations at 60 sites located in the fast or near-
fast ice along a 1200-km stretch of the north coast of
Alaska between Benng Stre:, and Barter isiand hive shown

CRREL REPORTS

CR 79-24

ANTIFREEZE-THERMODRILLING FOR CORE
THROVIGHH THE CENTRAL PART OF TEE
ROSS ICE SHELF (J-9 CAMP), ANTARCTICA.

Zotikov, LA, Nov. 1979, 12p., ADA-078 748, 11 refs.
34.1577

ICE SHELVES, ICE CORES, DRILL CORE ANAL-
YSIS.

8y ustng a new ther & techmque, 2 hole was fully
citlled through the 416-m thickness of the Ross Ice Shelf
at J.9 Carp This report provides a descniption of the
drill and an account of this dnlling project A provisional
examnation of the core shows the ice shelf to consist of
410 m of snow and glacial 1ce underlain by 6 m of sea
1ce formed by direct freezing of sea water to the bottom
of the Ross Ice Shelf (Auth)

i 79-25

C.2ARGED DISLOCATION IN ICE: 1. EXIST-
FINCE AND CHARGE DENSITY MEASUKE-
MLMT BY X-RAY TOPOGRAPHY.

Itageki, K, Nov. 1979, 12p, ADA-078 775, 23 refs.
v 3150

ICE ELECTRICAL PROPERTIES, ELECTKRIC
CHARGE, DISLOCATIONS (MATERIALS), X
RAY ANALYSIS, ICE CRYSTAL STRUCTURE.
The motion of dislocations in singfe crystal wce under an
ciects. fit.d was observed by using X-ray topographic methods
Electnic charge density o these dislocations was deduced
from the amphtudc and 'ength of the dislocation scgment
under the known AC electricat field In fincar charge
density, considerable vanation 1s possible, depending on thie
¢ffective ficld actirg on the dislocation hines

CR 79-26

LAKE CHAMPLAIN ICE FORMATION AND
ICE FREE DATFES AND PREDICTIONS FROM
METEOROLOGICAL INDICATORS.

Bates, R, et al, Nov. 1979, 21p., ADA-079 640, 11
refs,

Brown, M.-L.

34-1745

LAKE ICE, ICE FORMATION, ICk BREAKUP,
METEOROLOGICAL DATA, PERIODIC VARIA.
TIONS

A 19-yr racord of the annual closing and opening ¢ ies
ot operation of the Luke Champlain ferry at Grand Isle,
Vermant, which are controlled by the lake's ice cover, was
made available to CRREL ~ These navigation rcords accu-
rately appr d the fi cr and kup dates for
the ferry crossing area between Gordon Landing. Vermont,
and Cumberland Head. New York  When compared statisti-
cally with water P and cl logical data for
the same years at nearby Lake Champlain locations. the
dates allowed predic! of 1ce | From
nearby air p ds, lative f; g degree-
day (C) curves were plotted for each year of record, and
we fornation dates and standard deviations were predicted
with considerable acouracy Several methods of predicting
ice formation on Lake Champlain were attempted The

that 957 of the 1ce samples «xhibit striking c-axis ahg 3
within the honzontal plaue  Such al’;mewnts were usually
well developed by the tine the 1ce was SO cm thick and
1n some cases when e 1e was 20 cm thick In all
cases the degree of preferred anentation mercased with depth
i the ice Repres ve standard «.~viat around a
mean direchon 1n the honzontal plans are commonly less
than 10 deg for samples coliectea nea- the bottem of the
Ke The gencral patterns of the ahgnments support a
correiation between the preferrcd c-a° « direction and the
current direction at the scc water intetface A comparison
between c-axie ahgnments and spot current measurements
made at 42 {ocations shows that the most frequent current
dircction <¢ _odes with the mear c-aus disecrion Such
alignments are & "eved *o be the result of gearr.tne selection
with the most tavorc. ufntation “e1 s the in shich the

current flows norm! LG iac (0 [REH ! “ nmpose
the dendritic sez 1I0e7ed wner L et
CR 79-23

EFFECTS OF SEAS’ NAL CHANGES AND
GROUND ICE ON I. ... TROMAGNETIC SUR-
VEYS OF PERMAFOST.

Arcone, S A, et 2l, Dct 1979, 24p., ADA-077 903
Dclancy, A J, Sclimann, P V.

33-23€3
PERMAFROST DISTRIBUTION. ELECTRO-
MAGNETIC PROSPECTING.  SEASONAL

VARIATIONS, GROUND iCE

Ihe performance of surfay ripedance and magnetic induction
clectromagne ac subsurface vyploration techngues was studied
scasonally at varous sites i Alieka where permafrost and
massive ground e x utted Fhe methods used hase
greatest sehutivaty within about 20 m of the surface and
arc, therefoic, most applivable for shallow subsurface imvestiga
tions The sclection of study sites was based on anticipated
contrasts 0 clectrical resssivaty between ground e and
adjacent carth matcnals A magnetic induclion instrument,
using 1 xof cation of 366 m between the transmitics i
reverver an. caas, s gencial was able to detedt near surface
sungs of ma ave see and Lo previde data regarding permafrost
distrbution, . both the Farbanks and Pridhoc Bry arews

12

most pp hused 2« of watet p
tures and freczing degree-days The influence of wind
speed on ice coser formatien and prediction are slso discussed
i the repost

CR 79-27

SOME BESSEL FUNCTION IDENTITIES ARIS-
ING IN ICE MECHANICS PROBLEMS.

Takagt. S, Nov 1979, i3 A.078 709, 10 refs.
34-1609

ICE MECHANICS, A~ALSIS (MATHEMAT.
ICS).

Some Bessel function dentities found by solving predlems
of the dellection of a foating we plate by two different
methods arc nigorously proved The mastei formulas from
which all the identities are derned are i a Founer rev.procal
reiatsonship, connecting a Hankel Jinclion to an ¢ poncritial
function Many new formulas can be denved from the
master formuine The analytical method presented here
now opens the way to study a hitherto impossible type
of problum the detlection of Noating clastic plates of vanous
shapes and boundary  onditions

CR 79-28

ELECTRON MICROSCOPE INVESTIGATIONS
OF FROZEN AND UNFROZEN BENTONITE.
kumai, M., Nov. 1979, t4p, ADA.078 776. 12 refs
34-1578

ELECTRON MICROSCOPY, FROZEN GROUND
PHYSIZS, SOIL STRUCTLRE, CLAY SOILS
Tranur suon and <canming clecton micrtogeaphs of Unuat
bentenite revealed thin, mica ke grans with rereg tfar shapes
Mast of the bentonite show ed electron diffracuion nng patterne,
but some showed hevagonal net patterns as well as ning
patterns The fengthe of the unit cells were calculated
W be 51X A along the a-1us and 8 97 A along the beayie
Semiguntitative analyses were made unng an encigy disper-
aive apectrometer Common cloments such as S T AL Fe,
Mg, N vl R wore determined  The molecslar ratio of $102-
ALLO wan ¢ aclated 1o be 492 100 for the hulk <ample, 1n
dicating that 1 miat bentonite s sumslar in st respects to
Wiyomtig hentomte, amd s o wificd as 4 montmonilonite
The mcrostructure of frozen Uniat bentonite was obverved at
A Speuimen temperatine of  100C using 4 seanmng clectron




CRREL REPORTS

microscope equipped with a cold stage  Frozen bentomite and
segregated ice patterns formed from wet bentonite were exam-
ined using an ..-ray map and $1 X-ray hinc scan, Sublimation
processes of ice 1n the frozen bentonite were obscrved at speci-
men temperatures of -60 and -B0C. Afte: sublimation of the
ice, the bentonite displayed a2 honcycomb structure It was
concluded that the freezing-sublimation cycle in frozen soil
increases the permeability of water vapor duc to the three-
dimenstonal structure of the coagulated clay formed by
freezing

CR 79-29
gNA%&'SlS OF PLASTIC SHOCK WAVES IN

NO
Brown, R.L., 1979, 14p., ADA-080 051, 12 refs.
34-2528
WAVE PROPAGATION, SNOW DEFORMA.-
TION, SHOCK WAVES, LOADS (FORCES),
ANALYSIS (MATHEMAT]CS)
At analytical study of the pmplgnlmn of shock waves in
snov was carned out to atc the resp of
dens ty snow to high rates of loading One solution was
developed for steady shock waves, this resulted in calculation
of pressure jump, density jump and stfess wave speed Corre-
lation with available expenmental data was feund to be
good. Nonsteady shock waves were also constdered in
order to cvaluate wave attenuation rates in snow Very
few data were available to compare with the anslytical results,
so no definite conclu..ons on the part of the strdy could
be made.  The results show, however, that shock waves
that produce plastic defe at ly high
rates and that differences in pres.ure between two wa\cs
are quickly eliminated within a short distance  Caleulations
were also made to evaluate the cffect ol wave frequency
on attenustion fates. The results show that, for plastic
waves, {req! y 1s not a pred factor for determning
attenuation rates {Auth.)
CR 79-20
SUPPRESSION OF RIVER ICF BY THERMAL
EPZLUENTS.
Ashton, G.D., Dec. 1979, 23p., ADA-U80 654, 5 refs
34-2283
RIVER ICE, ICE CONTROL, THERMAL DIFFU
g[EON, THERMAL POLLUTION, HEAT TRANS-
R.

The 1ce supp tung from d ge of warm water
nto nivers during winter 1s analyzed with emphasis i two
differcnt cases In Pant 1, the casc of a thermal effluent
fully m.xed across the flow section 1s analyzed to include
the effec s of umleadmess n the cffluent temperatur~ and
the mete The | of the ice
cdge 15 detsrmined esther by ocC water tempefatuse critcrion
of an equilib 1ce . The choice of
y from the analysts,

the bl o
even though tne focatien of the ice cd;c may be considerably
different when a8 stez 5 “ate analysss is donc In Part
2, the case of 8 side discnarge of heated effluent 1s & zed,
llso n an umleady manner, and lhc effects of tiar 3
fuded 1 the Compamse  wfc
made in Plru 1 and 2 to limited ficid duts that arc av. . ablc
CR 80-01
IMPROVED ENZYME KINFTIC MODEL FQR
NITRIFICATION IN SOiLS AMENDED WITH
AMMONIUM. 1, LITERATURE REVIEW.
Leggett, D.C,, et al, Jan 1980, 20p, ADA-082 303,
Refs. p.18-20.
Iskandar, 1.K.
35-2583
WASTE TREATMENT, WATER TREATMENT,
SOIL CHEMISTRY, SOIL MICROBIOLOGY,
GROWTH.
Previous h ind that rtnfi tn pure cultures
can be represented by Michaelis-Menten hinetics However,
the effects of temperature and espeuially pH hasc not been
treated tysiematically 1n any of the previous reviews of
the subject The work reported here is an attempt to
synth reported te and pH effects on mitnification
and ninfier growth rates In addition we attempt to
extend the principles of microbal kinetics to sotls QOur
work tndicates that pH effects can be mnterpreted mechanictical
ly as inhibiions by hydrogen and hydroxyl sons. mtrous
acid, andammoms  These arc incorparated into the Michac-
lis-Menten cxpressions it s also our observat an that
ammonium oxidizers n natural habutats are chasectenized
by lower Michachs constants than pure cultures This
18 sigmificant particularly 1n terms of thair prowth and actinaty
in acid somls Alternsuvely. we speculate that protiferation
of ammoniim oxidizers 1n acid soile 1s due te spatial
heterogeneity of “pH™ at the microsite fevel
CR 80-02
WINTER THERMAL STRUCTURE, ICE 7ONDI-
TIONS AND CLIMATE OF LAKE CHAMPLAIN.
Bates, R E, Jan 1980, 26p.. AL A-082 304, 7 refs
35.258¢
LAKE ICE, ICE CONDITIONS, FHERMAL
REGIME, ICE FORMATION. ICE YHERMAL
PROPERTIES, WATER TEMPFRATURE,
METEOROLOGICAL DATA, WINTFR, THER-
MISTORS, STEFAN PROBLEM
Winter «hermal structure and e wonditier o the land
fast 1ce cover of Take Champlam were s ed i detal
for the winters of {97576 and 1776.77 The lake was
mscumented to a depth of 98 m with a stung of highly

calibzared thernistors attached to an ice moonng system
and connted to a data logger at Shelburne Point, Vermont,
duri ¢ the winter of 1975-76 and at Gordon Landing on
Grand iste, Vermont, dunng V¥ 77 This data logger
autom it cally d water temp s from the surface
of the lake through snow, ice and water verticsl profiles
to the bouom of the lake every four houts Pertinent
are p d for the app
measurement sites dunng the two winter periods, November
*75-Apn! '76, and November ‘76-Apnl '77.  Computations
were made of fr.~zing degree days for both winters and
worrelated with t »  ‘mation dates. Predictions of ice
growth, using the ¢ .+ ~w«ai,on with an empincal coefficient,

CR

CR 80-06

MAXIMUM THICKNESS AND SUBSEQUENT
DECAY OF LAKE, RIVER AND FAST SEA ICE
IN CANADA AND ALASKA.

Bilello, M.A., Feb 1980, 160p.. ADA-084 488, 57
refs.

35-2588

ICE COVER THICKNESS, ICE MELTING, ICE
DETERIORATION, LAKE ICE, RIVER ICE, SEA
ICE, FAST ICE, AIR TEMPERATURE, {CE FORE-
CASTING

were correlated <}~ e growth.
was made of th L +ain Transportation Company’s
first attempt o+ =, 1 +vigation by ferry from Gordon

e ting, V¢ .. = uand Head, New York, in a
fane asc ec v v i 4w the coldest winters of
this cen”
CR 80-03

REVEGETA} . 7).
SITES IN Nui%
Palazzo, AJ, .

£ TWO CONSTRUCTION
AMPSHIRE AND ALASKA.
Jan. 1980, 21p., ADA-082 305, 3G

refs.

Rindge, SD.G.. = N 4

35-2586

REVEGETATI(* ,EWAGE L'CPOSAL LAND

RECLAMAT! « / 3ES, GF A/EL, GRGAN-
1C SOILS, SLU+ % ». NUTRIEN"" CYTLE.
Reveget tion techn: aer verc anvestigatud for gravel soils
1n cold cgions 7 <o gravel scil test site, werc established
in Hanos er, New Har: oshire, and Fairbanks, Aissha Duning
three growing seasons, we studied the appheability and cost
effective 1ess of vanions nuinent sources and ~ulc> matenals
The + :nt sources inc’aded sewsge sludge (49, 60 and
80 ton. ucre) and comm.rc.il fertihzer (at 200, 400 and
600 Ib/acre) The mulching niaterials were wood fiber
mulch with various ty pes of tackifiers, pext moss, 21d sewage
studge The effects of refertitizatton dunng ¢ =z second
growing scason were als- studied.

CR 80-04

ENVIRONMENTAL ANALYSIS OF THL UPPER
SUSITNA RIVER BAS.'« USING LANDSAT IM-
AGERY.

Gatto, L W, et al, Jan. 190, 41p., ADA-084 909, 52
refs.

Merry, CJ, McKim, H.L, Lawson, DE.

34-3198

AERIAL SURVEYS, REMOTE SENSING, SPACE-
BORNE PHOT *GRAPHY, LANDSAT MAP-
PING, PHOTOINTERPRETATION, 3SPACE-
CRAFT, RIVER BASiNS, ENVIRONMENTS,
UNITED STATES—ALASKA--SUSITNA RIV.iR
The primary objectives of this study were to 1) prepare
a map from Landsat imagery of the Upper Susitna Runver
Basin J k, lakes. gl and snowficlds, 2)
identify possible faults and | within thy upper basin
and within a 100-km radius of the proposed Devit Canyon
and Watar: dar: sites as obscrved on Landsat imagery.
and J) prepate a Landsat-derivea map showing th~ Jistribution
of surficial prologic matenals and poorly draired areas The
EROS Diital Image Enhancernent System (EDIES) provided
computer-enhanced images or Landsat-1 .cene $470-19560
The EDIES frise color composite of this scene was used
as the basc for mapping diainage network, lakes, glaciers
ana snowficlds, six sutficicl geologic materals umits and
poorly dtained arcas Some .ingle-band and other color
composites of Landsat images were used duting mterpretation
All the abore maps were prepared by photmnterpretation
of Land<at images without usine computer analysis, aerial
photographs, field data, or puolisheu reports

CR 80.05

ASPHALT CONCRETE FOR COLD REGIONS; A
COMPARATIVE LABORATORY STUDY AND
ANALYS(S OF MIXTURES CONTAINING SOFT
AND HARD GRADES OF ASPHALT CEMENT.

Dempsey, RJ. ct al, Jan, 1980, 55p.. ADA-082 198.
39 rcls.

Ingersoll. J, Johnson, T C. Shahin, M.Y.

33-2587

BITUMENS. BITUMINOLS CONCREI LS, PAVE-
MENTS, CEMENT ADMIXTURES, TENSILE
PROPERTIES. CRACKING (FRACTURING).
STRAIN TESTS, THERMAL EFFECTS, VISTOSI-
* Y. TRAFFICABILITY

Favements contaiming soft asphalt cement have been shown
in the past to be Tews susceptible to low-temperature contracties

cracking butst ¢ susceptible ta traffic load-associated distress
m wart s weathe | than pavemcents with hatder asphait coments
This reseass  wompnsed labotatory testing to de the
properties of asphalt-aggregate muxtures comtaning three
grades of asphalt cements, and analy<es to project the perform.
ance »f pavements containing cach of the asphalts, in reusting
thermally nduced didtress and teaffic assocmated  distress
Trom G results it s concluded that only the softest asphalt
cement Losted (AC 28 would perform satisfactonidly in a
cold dmatic 7. Fhe modetately soft (AC $ and
munderately hard 1 <o 290 asphalt cemente showed fittie suseep-
tibedity to thermal cracling in a moderate and 1 warm Chimae
7onc tespecinely The AC 2% and AC S asphalts asc
not tecommended for nve in warm climales Boweser, owing
toinreased suseeptibility to suttng under  talfi

Weekly of the thick of lake, niver and
fast sea ice made over a period of 10 to 15 years at 66
focations in Canada and Alaska arc analyzed, and the portion
of the data relating to maximum ice thickness and decay
{1 ¢. the decrease 1n ice thickness) is cxamired Ice thickness
curves revealed individual pattezns of ice decay. and ~ompari-
sons betwren | disclosed major in the

of ice 2¢ .uon and the times »f maximum ice and e
cleara Although many factors affect the ice decay
process, this study investigates 1n detait the effect of thawing
teiperatures Concutrent mea of the air I

ture at cach location .nade 1t possible i analyze the relationship
between accumulatea thawing degree Jays (ATDD) and ice
cov~r decay.  Other factors affecting ice ablation and break-
up, wich as snow-ice formation, snow cover depth, solar
radiat'sn and wind are also discussed

CR 8u-07

WASTEWATER TREATMENT IN COLD RE-
GIONS BY OVERLAND FLOW.

Martel, C.J., ct al, Feb 1980, 14, , ADA-084 489, 16
refs.

Jenkins, TF, Palazzo. A J.

34-3325

WASTE TREATMENT, WATER TREATMENT,
IRRIGATION, COLD ' EATHER PERFORM-
ANCE, ENGINEERING, SOIL CHEMISTRY,
AGRICULTURE

Prumary effluent, s y effluent | d acra-
tion plant cffluent with BOD's often greater “than 30 mg/hter)
and tapwater were apphed to separate sections of a pilot-
scalc overland flow site in a cold tegions environment  The
average application rate for cach scction was 50 cm (20
m.} per week Performance was evaluated for one year,
“Aay 1977 to Junc 1978 Results of this study demonstrated
nat overland flow can fenovate both primary and secondary
eMuent dunng spring. summer and fall scasons However,
durite winter, runoff water quality fro m th. primary section
cont: ¢+ d almost no poliutants dunng its eptire operation
Ammonia was the casicst jform of mitrogen to remove Jnd
nitrate was the most difficult Rainstorms did not cause
a “flushing”™ effect However, ammonta and nurate conven-
trations in the runoff incrased durmg snownett The
forage yield from the prmary ant secondary sections was
almost twice that of 3 typical New Hampshize hayfield
Wastewater application dunng winter caused only minor cases
of plant injury Based on these results, a mimum of
30 days of storsge s recanuaended if overfand flow 18
used as a polishing process 1f everland flow s used
to ircat primary effluent, the number o/ storage days predicted
by FPA-1 computer program appears to be adequate

(.R 8!1-08

ANALYSIS OF THE PERFORMANCE OF A 140-
FOOT GREAT LAKES JCEBREAKER: USCGC
KATMAI BAY.

Vance, G.P., Feb. 1980, 28p, ADA-084 736, 8 refs.
34-3199

ICEBREAKERS, BUBBLES, PROTECTIVE COAT-
INGS, ICE COVER THICKNESS, ICE FRICTION.
ICE sTRENGTH.

This renort presents the tesulte of the (<18 on the new
US Coast Guant 140-0 webreaker hatmar Bay (WTGB-
101) in tne level pluc tee and brash e in Whitefish Bay
and the St Marys hiver Tne r-wuits indicare that the
vessel «an penctrate 22 o of Ivel freshwatr e with
2330 of now cover ft can alse penetrate up to 48
o of brask e i 3 continuous muxde ond 3t dcast 30
in of plate e by backing and samnung The installed
bubbler system decrcased the icqurted power of the vessel
frorn 10 to 0™ 1n brach e and 2% 10 3¢ s delel aee
The low friction coating wppears ta be offcctive o dediaasng
the friction facter when gt remains inte L when it peels
off, 1t appeats to make conditions worse than poonopant
An average Jynamic frtion futor ot 018 woule be wred
aver the entre hull for these tests

CR 80-09

HIGH-EXPLOSIVE CRATFRING IN FROZEN
AND USNFROZEN S()” S IN ALASKA.

Lol O D9t 2p . ADAORS 702, R refs
13-3326

FROZEN GROUND MECHANICS, EXPLOSION
EFFECT CSEANSONAL FREY/ZE PHAW, TALIKS,
EXCAYATION, 11818

Faplosive craening tests wesr cond oied inoseasonuiiy frozen
and thawed gravel e Richandor werr Anghotage \iasha,
and in seasonuly finzen and thawed « Jt averlying permafont
and an it permafiod at Bt Woaun night ncar Fashanbe,

4 v

\fasha b oplouve chrge weoights cinged from 26 to 1120
ih, and Jnrf butinl deptis racgad from ahowt 1 o 30
nt The Lube ronad of the Jhatgs weght woal g wanaved
te determine = vt sotfed crate boerss an Laptinanm




scaled depth of bunal of the charge Test results for
frozen and thawed gravel were tly the same

for umrorm as well as multilayered soil profiles and can

of ihe low moisturc content and the rc'.uvely shallow depth
of fi=ezing (5 to u f). The optimum c=pth of bunal
of the charge for maximuzing the appai_~- radius and depth
and the true radius was about 18 . 2s the cuce root
af the chaige wesght ior both the frozen an- shawed conditions,

pted to mcorpomc vmous nitrogen transformation

and b The model can
be used as a tool to prcdxcl the fate of nitrogen 10 land
trestment systems Model sensitivity to chang*: in the
rate of nitrification, ammomum ton exchan;e. :nc ate of
plant uptake of gen is also d

h

in seasonally frozen silt overlying & talik and silt per

the maximum scaled crater dimensions and opturam s~aled
buiisl depths of the charge were smaller than for the thawed
condition e+ -<pt for the true crat=r dimensions  The chan-
neling of encrgy in the ta'.s produces maximuin crater dimen-
sions and 2 upimum bunal dupih for the true crater that
18 huer then for the thawed condiien The results for
the ger cous silt 1 weee very simidar to the
frozen gravel rsults, with much smaller maximum crater
dimensions and smaller spimum clm?e hunal depths than
for the thav-ed silt overlying permafrost,

CR 80-10
MATHEMATICAL MODEL TO CORRELATE
FRNST HEAVE OF PAVEMENTS Wl 4
LABORATORY PREDICTIONS.
Bcfrg, R.L., et al, Feb. 1980 49p., ADA-084 737, ¢~
rets.
Cuymon, G. , Johnson, TC.
343200
MATHEMAICAL MODELS, FROST HEAV1
FROST PENETRATION, HEAT TRANSFER,
SOIL WATER MIGRATION, PAVEMENTS,
COMPUTERIZED SIMULATION, LABORATO-
RY TECHNIQUES FORECASTI"G

i model of led heat and flow
m soils has been developed  ‘The model includes algorithme
for phase change of soil maisture and frost heave and permuts
several types of boundlry nnd xmml condmons The
finite ¢l Galerkin proce-
dure) was chosen to sxmulm: the spatial regime, and the
Ciank-Nicholson method was used for the time domain po-tion
of the model.  To fac.liiate evaluation of the model, ihe
hest and mousture fluxes weic csscatially decoupled; moirtute
flux was then umulutcd accurately, as were heat flux and
frostheaveinal ytest, C of the 3i
and experimental dats illustrates the 1mporuncc of unsaturated
hydrsulic conductivity It s onc parameter which is dafficuit
10 measure and for wh:ch only a few labomory test r:sul!s
are avail, Th
ties calculated 1n the compum mode -my be_z signifi um
snurce of etsor in calculations of frost heave.  The algonthm
incorporating cﬂ'ecu of surrh:rge and oserburden was incon-
clusively eval Ti pendent frost p and
frost heave in laboratory specimens weie clouly simulated
with the model  After 10 days of simulation, the computed
frost heave was about 23 cm vs 20 «m and 28 cm in
iwo tests Frost penctration was computed as |5 cm
and was measured at 120 cm and 122 ¢m in the two
Iaboratory samples after 10 days

CR 80-11

ROOF LEAKS IN COLD REGIONS: SCHOOL AT
CHEVAK, ALASKA.

Tobiasson, W., et al, Apr. 1980, 12p., ADA-084 914,
Johnson, P.R

34-3327

ROCFS, LEAKAGE, BUILDINGS, MELTWATER,
SNOW ACCUMULATION, CONDENSATION,
SUBPOLAR REGIONS.

Four types of roof leaks occurred at a new school bmldmg

of the p the prog luung, :nd an exlmple
of input data and a ¢ k p of output
dats arc presented.

CR %13

FRACIURE BEHAVIOR OF ICE IN CHARPY
IMFACT TESTING.

Itagaks, K., et al, June 1980, 13p, ADA-089 920, 17
reis.

Sabourin. L.

35-973

ICE CRACKS, FRACTURING, IMPACT TESTS,
TEMPER: URE EFFECTS, DOPED iCE, ICE
COMPOSITION, ICE CRYSTAL STRUCTURE.
Specimens prepared from vanous types of 1cc without intraduc-
.ug cxcessive defects were tested at temperatures ranging
from -2 to -190C.  These tests indicated slightly higher
Chl.py vnlues at lower temperatures and in more highly
Three modes of fracture
occurred dunng testing Depending on the

aiud the matenal compasition, cither of the first two modes

rormal fracture or multiple fracture, will appear and wili
tunw 3 normal frequency distnbution of Charpy values in
cach type of ice. The third mode, fracture from both
ends, which "equently occurred in the (NH4F) doped ice.
gave Charpy values two to five times higher than the mean
value for normal fracture It can, therefore, be concluded
that certain types of doping can alter the mode of fracture,
thre 1igh which drastic modifi of impact may
be possible

CR 80-14

GEOBOTANICAL ATLAS OF THE PRUDHOE
BAY REGION, ALASKA.

Walker, D.A,, et al, June 1980, 69p., Refs. p.45-47.
Everent, K.R., Webber, P.J., Brown, J.

35-2150

TUNDRA, GEOMORPHOLOGY, PERMAFROST,
SOILS, VEGETATION, LANDFORMS, ECOSYS-
TEMS, MAPS, PLANTS (BOTANY), ENVIKON-
MENTS, PHOTOGRAPHY, ECONOMIC DEVEL-

“ENT, UNITED STATES—ALASKA—
.UDHOE BAY
This atlas 1 the interrel smong the land-

turms, soils and vegetatinn of a portion of the Arctic Coastal
Plain of Alaska.  The Prudhoe Bay region is dominated
by an atkaline peaty coasts! tundra, a type thst has not
been intensively studied Forty-two vegetation communi-
ties, thirteen mawr landiorms, end eight soil types are de-
scnbed Several of the plant communities and one soil,
the Pergelic Crooboroll, have not been descnbed previously
The vegetation 1s discusscd with respect to three important
gradients temperature, soii pH and soil moisture, Other
aspects of the Prudhoe Bay cnvironment, including geolo;)
and winter and arc

i Cheva! Alae’ a 1) blowing snow d the roof th

eave veal aad then melted, 2) slush and ice in roof uﬂcys
caused mrchinates 1o overflow the valley flashing and run
into the Luis ng, 3) water catered at a roof/wall intersection
snd 4) in uv arcas water entered through gaps in the
sioping plvr ova deck Sesling the cave vents made it
impossible - blowmg snow to enter the roof at the caves

and 1l Also includzd arc b ) d

of the development of the oilficld and of selected scientfic
investigations 1n the Alaskan Agctic,  Master maps present
the landforms, soils and vegetation of 8 143.sq km portion
of the ailfield road network at 3 scale ¢ } 12,000 Derived
|toboumrll special puspase meps, usclui for lnnd -use planning
and of the . are d and seversl

Electne hea 'apes elimini’ed the valley icing probl
Missing flashing was cesponsthle for the roof-wall interscction
leaks The absence of a vapor barner in the roof was
the cause of many leaks 11 was recommende that the
roof be repaired from the extenor by removing componen
¢lements down to the plywood deck, nstalling an adhered
continuous vapor barrier and feassembling the roof An
altemadive roofl cllddvnl of comp.ition shingles was drscussed
a3 was conversion to 8 “cold rool ©  The roof was repaired
and mdified following strons, and problems appear
to ha.z been solved

CR 80-12

SIMPLIFIED MODEL FOR PRFDICTION OF

NITROGEN BEHAVIOR IN LAND TREAT-

MENT OF WASTEWATER.

Selim, H.M., ct al, Apr. 1980. 19p.. ADA-085 191, 23

refs.

Iskandar, LK.

34-3263

W:‘\STE TREATMENT, WATER TREATMENT,

MUTRIENT CYCLE. SOIL CHEMI%TR\

A phfied model for 1 of

and P infand of wastewater 1e prcwnlcd

The purpose of the model 1¢ to predict the behavior of

NH4:N and NOMN in the «wil profile in land treatnent

systems The program s based on the solution of the

transienl Jml water flow cquation simultancously with the
x the fe port, and plant

uptake of mu'ogcn i the sl The program s svahd

examples are shown for 2 36 30 km portion « of the oilficld

CR 80-15

TIME CONSIRAINTS ON MFASURING
BUILDING R-VALUES.

Flanders, S.N., June 1980, 30p., ADA-089 712 18
refs

35-1598

COLD WEATHER CONSTRUCTION, CON-
STRUCTION MATERIALS, THERMAL PROPER.-
TIES, THERMAL CONDUCTIVITY, BUILDINGS.
HEAT FLUX, TIME “ACTOR, COMPUTER AP-
PLICATIONS. ANALYSIS (MATHEMATICS)
This report discusses the time constratnts on measurning the
thermal {R-value) of bwld Tem-
perature changes on either side of s bmldm wemponent
perturtb measurement accuracy Long measutement times
and measurement times cofresponding to a conssient diurnal
cycle can be satisfactory, howeser, individual temperature
changes cause significant errot for shorter mexsurement pen
ods  This report shows how to scale the thermal propertics
of individusl constituent natenals in 3 builhing element
to deterrune its characteastic thermal time constant The
report then demonstrates the wize of measitement error rewalt
ing from 2 variety of changes in temperat src with representatine
walls of different ume constants
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CR 80-16
MORPHOLOGY AND DISTRIBUTION OF THE
ACANTHOECIDAE (CHOANOFLAGELLATA)
FROM THE WEDDELL SEA DURING THE AUS-
TRAL SUMMER, 1977.
Buca, K R.. July 1980, 26p., ADA-090 680, 35 refs.
35-1721
FLANKTON, MARINE BIOLOGY, SEA ICE DIS-
TRIBUTION, OCEAN ENVIRONMENTS, ICE
3E, CRYOBIOLOGY, ANTARCTICA—WED-
nE _LSEA
Exx " species of lori h (/
were sbsersod in samples obumed from the We\.dell Sea
durmg the austral wu.nmer, 1977 bitats tn +-hich ch
1! wete found included lhc weter column, the cdges

Nagell A hnecidar)

of ice floes, ponds on iwce floes, and th: menors of ice
floes The pre =nce of choanoflagellates within the ice
indicates that the may be 2 closely coupled tr.2hic relation-
ship with the oth, * ol of thecec

ty, the ice alger 1nd the bacteria The presence in the
e of seven <occies with both a caudal <ppendsge and
anteror proy suggests 3 p relsti-nship between
this lonca configuratinn and the 1cc habitat Me: “anisms
of vanance of transverse costal diameters c-tweer geners
may be uscful tc Jhe taxonomy and phylogeny of this famly.

“uth mos )

/R 80-17

*NOW PADS USED FOR PIPELINF CON-
STRUCTTON. IN ALASKA, 1976: CONSTRUC-
dON U AND BREAKUP

s~hnson, P R., ¢t al, July 1980, 28p., ADA-090 521, 11
refs.

Collins, C.V..

35-2584

COLD WEATHER CONSTRUCTION, PIPE-
LINES, SNOW ROADS, PERMAFROST PRESER-
VATION, SNOW STRENGTH, SOIL TRAFFICA-
BILITY, ENVIRONMENTAL PROTECTION, AR-
TIFICIAL SNOW.

Construction pads madec of snow were used to build two
scctions of the Trans Alaska Pipcline and a small gas pipehine
during the w.nter of 1975. 76 Construction dunng the
winter has b n the Arctic.  Sure
face travel and the use of huvy construction equipment
on the unprotected funcsa have been scvorely testricted,
even dunng the wintes. so the use of temporary winter
roads and construction pads built of snow and ice has been
advocated and 1s being adopted.  The three snow construc-
tion pads mention=d abose were the first snow rosds and
construction pads uscd on a large scale in Alasks.  Snow
toads and construction pads have two objectives: to ptotect
the underlying vegetation and upper layers of the grouud,
and t~ provide a hard, smooth surface for travel and the
operation of cquipment Scveral types have been built,
anda’-.t! scussion 1s gen of their listory and classification
systems T ,2 three snow construction pads used in construc-
tion of i+ anv Alaska Pipchne and the smail gas pipeline
i 1975-76 were - -3 nd obscrved while in use.

CR 80-18

HEAT AND MASS TRANGSFER FROM FREELY
FALLING DROPS AT LOW TEMPERATURES.
Zgr!smg JP, Aug 1980, 14p, ADA-090 52 18 r+fs.
35-594

DROPS (LIQUIDS). FREEZING, HE.*+ ' "NS-
FER, MASS TRANSFER, LOW TEMPL ..} “{
TESTS. SUPERCOOLING, ICE PHYS! 3, fO%.-
PUTER  APPLICATIONS, CONSThu . "1ON
MATEFTALS

The use of 1ce as a structiral matenal s common practice
for certain applications s cold regions Techques such
3s surface flooding ¢, water spraying are used to sccelerrte
1ce growth rates. therehy inngs g the winter

scason This report examines the heat and mass transfer
rates from frecly faling water drops in coid »* Design
cquations which r.edict the amount of superzonhng of the
drops as a func(um of outdoor ambient temperati ¢, drop
size and distance of fali are ginven

CR 80-19
ENVIRONMENTAL ENGINEERING AND ECO-
LOGICAL  BASELINE  INVESTIGATIONS

ALONG THE YUKON RIVER-PRUDHOE BAY
HAUL ROAD.

Brown, J. ed, Scp 1980. 18 ., ADA-094 497, Refs.
p 151-185  For indimdual . hapters see 35-1769
through 351772

Berg. RL . ed

35.1768

ROADS CONSTRUCTION, PERMAFROST, SEA-
SONAL FREE/E THAW, REVEGETATION,
PIPELINES, SOH. EROSION, ENVIRONMEN.
TAL IMPACT. ENGINEERING, ECOLOGY.
Duning thu pernsd 19751978 the | ederal Hig yway Administes-
tion spensered a serics of environmer al cngn-unnf investigs-
tons along the Yuhon Rove 1o Prudhoe Hay Haul Road
In 1976 the Departmient of Fucrgy joned the  nvestigations
with a series of ¢oologieal projects which < aliue ta the

presens Both agencies tesearch efforts were conducted
on a cooperatne haus with CRRLEL + in-house seseatch pro-
gram The objectives of the tesearch fucused 0 1) . a
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fuation of the perfor oflherold.z)lnmmmem
of ch in the with the road,
3 docunwnulion of non md vegetation aleng the 577
km-long 4) gi and resto-

haeryy

of PP
objmuvu, specific studics were und thst &
climate slong the road, thaw lﬂd subsidence benulh
and sdjacent to the ruad, drainage and side slope performance,
distnbution snd properties of road dust, vegetation distnbution,
vegetation disturbance and recovery, occurrence of weeds
and weeay species, Ciosion and 1ts control, tevegetation and
and ion of the fuel gas linc This
on tlu: reuon detailed

hark

feport p
ruduoftheroodlhnwwwdenne

CR 80-23

MODELING OF ANISOTROPIC ELECIRO-

MAGNETIC REFLECTION FROM SEA ICE.

Golden, K.M,, et al, Oct. 1980, 15p., ADA-094 620,

21 refs.

Ackley, S.F.

35.1722

ANISOTROPY, SEA ICE, ELECTROMAGNETIC

PROPERTIES, BRINES, DIELECTRIC PROPER-

TIES, MATHEMATICAL MODELS, ICE CRYS-

'lli'éll:lo%TRUCTURE, REFLECTIVITY, RADAR
S.

and summaries of revegetation, fuel gas Ixne. vegemwn distri-
bution, s0il, and weed studies.

CR 80-20

INVESTIGATIONS OF SEA ICE ANISOTROPY,
ELECTROMAGNETIC PROPERTIES,
STRENGTH, AND UNDER-ICE CURRENT
ORIENTATION.

Kt&‘vwo, A, et al, Sep. 1980, 18p., ADA-092 089, 16

Morey, RM.

35-1891

SEA ICF, ANISOTROPY, ICESI RENGTH, ELEC-
TROMAGNETIC PROPERTIES, ICE CRYSTAL
STRUCTURE, BRINES, OCEAN CURRENTS,
RADIO ECHO SOUNDINGS.

Results of impulse radar studies of ses ice give support
tn the concept of 8 sea ice model in which the ice bottom
compecd of an array of lossy p‘rllkl plate waveguides.

-y

The fund ) brine
volume of ses ice and its electncal lnd strength propetties
is discuseed 88 is the remote detection of under-ice currer

It was !ound uut 1) the average effective
upon tl ¢ average bulk

h'iuvdumeoftbemm 2) sea ice anisotropy, amm;
from 3 bottom of crystal p with a prefi
c-axis_hori i aligr unbe‘ d by radio echo

with increasing
average effective bulk diel of the ice, d

with increming bulk bnnc volume, and 15 typically onc to
two orders of magnitude Jower than the coefficient of reflection
the ice surface; ndd)xhelouammmmcruu
with increasing average bulk brine volume.

§id
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MECHANICS OF CUTTING AND BORING.
PART 5: DYNAMICS AND ENERGETICS OF
INDENTATION TOOLS.
gﬁselll:;, M., Sep. 1980, 82p., ADA-092 365, 40 refs.

-1892
DRILLING, ICE CUTTING, EXCAVATION, PER-

MAFROST, ROCK DR:LL!NG LOADS
(FORCES), FQUIPMENT DYNAMIC LOADS,
STRESSES, DESIGN.
This report deals with the cutting of rock and other brittle
materials means of indentstion tools.  The principles
of mdmum cutters are deait with at leagth, the coverage

g clastic contact for initial lnading by various
types of indenters, applzation of formsl plasticity theory
to peneiration analysis, and & varicty of theories and penetra-
::ln analyses that are not bascd on plasticity lhco:’y Practi-
ate

snalyses are given for the dynamics and energetics of vanous
types of roller cutters.  The final section reviews expenmen-
tal investigstions snd ru?!u qu‘to:\gcumn. discs, giving
® y o ate

CR §0-22
NEUMANN SOLUTION APPLIED TO SOIL
SYSTEMS.

ls.;uia‘rgsm,VJ , Oct. 1980, 7p., ADA-092 244, 12 refs.
SOIL FREEZING, GROUND THAWING,
¥REEZE THAW TESTS, THERMAL CONDUC-
IIV'TY, THERMAL DIFFUSION, ACTIVE LAY-
Et PHASE TRANSFORMATIONS, TIME FAC-
TOR. ANALYSIS (MATHEMATICS).
The ~ly complete, saalytic #2lution for conduction prablems
with ;hase change 18 the Neums »n solution.  The Neumana
solutiot 13 valud for phase chonge 10 & semiainfinite. homogene-
ous medium with a step change in surface temperatuie.
startiug from an initis! (mpcmuu' which ¢an be different
then of equsi to the fusion of the d
The Neunsnn solution, when spplico ' soils. forms the
basis of s numder of (ormulac for caliulating the depths
of freezing of thawing  Widely used graphs were previously
that arc valid only w ™t ratios of the thermal
conductivities and thermal diffusivitic, of the frozen and
thawed s0ils are umity In this ,  ort general charts.
spplicadle to any property fatios, are developed The
figures have been drawn fi for sl sy but

they sre applicable to any matens! with sppropnate property
rtios.

The bution of brine layers to observed reflective anisotro-
Py of sex ice st 100 MHz is quantitatively assessed.  The
sea ice is considered to be a stratified, inkomogencous, aniso-
tropic diclectric consisting of pure ice containing ordered
arrays - conducting i lusions (brine hyers) low the
transitic  vone, the ice s d to
c-axis on  stion within the bonwnul plane, so that the
onentation « brne layers 13 umfotm The bnne layers
arc also assun.=$ to b ll-defined with
dep’:h, since sd)uem brine inclusions lend to lnu log"htr
A

CR

along with pertinent detmis of the cxplosive arrays, geology

and ground motion fields.  The influcnce of these

other factors on the direction and magnitude of block motion

1$ discussed.

CR 80-27

PHASE CHANGE AROUND A CIRCULAR PIPE.

L\;nlrdini, V.3, Dec. 1980, 18p., ADA-094 600, 12

rets

35-1894

PIPES (TUBES), HEAT TRANSFER, PERMA-

FROST THERMAL PROPERTIES, STEFAN

PROBLEM, PHASE TRANSFORMATIONS,

FROZEN GROUND STRENGTH, THERMAL

DIFFUSION, FREEZE THAW CYCLES, ANAL-

YSIS (MATHEMATICS).

No ;cnml .mlyncal solution exists for phase change around

have been evaluated.

The heat balulce mxe;rll technique applird to the cylinder

gave ¢ excellem results whm compared to published nnicrical

1l are given for phase change

about a cylmder for ranges of the Srefan number, superhest

parameter, and property value ratios for typical soils.  An
\ has been derived which is

for observed reflectiv

py is p d in terms of
ic flux p ion into the brine Iayers.
l‘:ncmuon anisotropy nnd bnne hyer geometry are hnked

in the of ses ice.
ln order to mmlntc the above elfecu we present n suimerical
"ag the power of 3 planc

wave pulse wncident n 2 slsb of ses ice. Mixture
dielectric constants, © Jculated for two polarizations of the
incident wave, arc used to calculate power reflection coeffic
cients for the two polarizations.

CR 80-24
MEASUREMENT OF THE SHEAR STRESS ON
THE UNDERSIDE OF SIMULATED ICE COV-

iRS.

Jalkins .., etal, Oct. 1980, 1 1p., ADA-094 621, 15
1fs,

Adlier, A

151723

» JE MECHANICS, SHEAR STRESS, HYDRAU-
LICS, SUBGLACIAL OBSERVATIONS, SUR-
FACE ROUGHNESS, WATER, VELOCITY, EX

PERIMENTATION, MODELS.

The fluid shear stress applied to the undezswdc of 2 simulated
floating ice cover was measured in » laboratury flume.  The
measured values were compared with values of the shear
stress computed from the von Karmsn-Pr 2dil velocity distne
bution fitted to the velocity profilkes m- -sur -4 beneath the
cover. For the lo~er velocity rune f:beu G079 mis)
the messured and computed values of tne shear stress were
in close ag-rement. At the high velocity flows (about
0138 m/s) .he measured vulucs were rou;hly one-| htlf lhon
calculsted from the velocity As the w

of the cover became increasingly roughs:, the position of
maximum velocity moved closer to the bv.rv.om of the channel.

1t was shown thst the Ducy friction coei*” ..ent is exponentially

related to a 1ce cover thickness, whxch suggests
that 1t s of the rough of 3 frag d ke
covefr.

CR 80-25

SINGLE AND DOUBLE RFACTION BEAM
LOAD CELLS FOR MEASURING ICE FORCES.
Johnson, P.R., et ai, Oct. 1980, 17p., 15 refs.
Zarling, J.P.

35-1724

ICE LOADS, RIVER ICE. BRIDGES, MEASUR-
ING INSTRUMENTS, LOADS (FORCE®).

Two new types of load cells for stiachment to bndge picrs
and dircct measurement of ice forres were developed and
tested with one type ben.g instalied on a pier of the Yukon
River Bndge northwest of Fairbanks, Alsska
of load cells used beams supported by basc plates and carned
nose plates that were losded by the e The loads were
imposed at the beams at locations diffenng from the suppo

genera

rmombly accurste and can be used for any values of the
The cffective thermal dif-
ﬁmvuy method hu been shown to be useful for practical
problems of phase change

CR 80-28

gléEI;RlNG ICE-CLOGGED SHIPPING CHAN-
;/slnz(i)e(;o G.P., Dec. 1980, 13p., ADA-095 490, 18 refs.
CHANNELS (WATERWAYS), ICE REMOVAL,
ICE NAVIGATION, ICE CONDITIONS, RIVER
ICE, STREAM FLOW, WATER LEVEL.

This repoct investigates the feanibility of cleanng e from

the sluppm; channel of lhe St. Muyx River.  Four basic
under the ice, dispossl
on top of the ice, slurrying and [afting Euh techmqnc

was found 1o have application in limted portions of the
fiver with the exception of dupoal on top of the sdjacent
ice sheet, which is d the tiver
system Dispossl onto the adjacent sce sheet will increase
frec stream sclocaty less than 1.0 fifs (30.5 cm/s) and
raise the water level less than IO ft (OJO m) Further
model and field tests are the findi
of this report.
CR 80-29
FATE AND EFFECTS OF CRUDE O1L SPILLED
ON SUBARCTIC PERMAFROST TERRAIN IN
INTERIOR ALASKA.
Johnson, L.A., et al, Dec. 1980, 67p., ADA-095 49i,
Refs. p.41-43,
Sparrow, E.B, Jenkins, T.F.. Collins, C.M., Daven-
port, C.V., McFadden, T.
35-2001
OIL SPILLS, PERMAFROST, VEGETATION,
DAMAGE, SOIL MICROBIOLOGY, THAW
DEPTH, SLOPES, FREEZE THAW CYCLES.
This study was conducted to determine the short- and long-
term phmal chemical and brological cffects of sprils of
Bay crude ol on permafrost terrain near Fairbanks,
Alasks Two experimental ol spills, one in winter and
onc in summer. of 7570 liters (2000 galions) were risde
st a forest site The winter-spill a1l moved within the
surface moss layer beneath the snow The summer-spill
ol moved gnmanly below the moss in the organic soil.
The orf moved ‘aster and further downslope in the summer
spill O1l in the winter spill stopped duning the first
day but remobilized and flowed further downslooe in the
spring The total atea affected by the cummer spill was
nearly one and onc-hall times as large as that affected
by the winter spll The nitial heat of the spilled ol

Both types  had litie mcuurlblc thermal effect on the soil.  However,
thaw depth sigs ly wncreased foll two full thaw

The g I be h oil blut-

ened sutfy E ton of volstle components is the

reactions so that the loads developed moments in the berms
By instrumenting them with strain gauges. the loads could
be measured Details of the design of the load ceils,
the means of calculating tac loads and expenence obtaned
with load cells are discussed

CR 80-26

BLOCK MOTION FROM LICIONATICNS OF
BURIED NEAR-SURFACE EXPLOSIVE AR-
RAYS.

Blouin. S.E., Dec. 1980, 62p . ADA-095 492, 31 refs
35-1999

ROCK MECHANICS., EXPLOSION EF-ECTS.
EXPLOSIVES, SUBSURFACE STRUCTURES,
SOIL MECHANICS.

A viigl conceen to the survivability of hardened underground
structures in rock s she relative displacement induced aiong
geologie disc by nearby capl Such dis-
plzcement, commonly termed block motion, can occur along
faults, joints, hedding p'ancs and other structural weaknesses
n tock This repors documents all aguurrences of bock
motion observed duning the development of DIHEST, a
senics of shallow-buried high ctpnsive expenments designed
to simulate the direct induced ground motions from a nucicar
surface butt Instances of block motien are deswnbed,

15

most significant -nlhcnng process in the first two yesrs.
Volaules cuponned fsster from surface oil than from ol
carnied deeper into the soil profite Microbial degradation
has not been obsenned The indigencus sl microbusl
populations respended differently to winter and summer ol
applications, ranging {mm inhibetion m\ mmulamm. with sumuy-
ia% 1on app g top

Damage was greatest
neac lhc mp of the s!ope and 1 areas with surfsce ol
d species sh Aamage faster thsn everg spe-

cics

CR 80-30

FIELD COOLING RATES OF ASPHALT CON-
CRETE OVERLAYS AT LOW TEMPERATURES.
Eaton, R A, et al. Dec 1980, 11p, ADA.09S 489, 7
refs

Berg. R.L.

35-2002

TEMPERATURE EFFECTS, BITUMINOUS CON-
CRETES, COOLING RAThL., LOW TEMPERA.
TURE TESTS. KOADS. PAVEMENTS. COMPAC-
TION,

Siv mverlay fest sections were placed o an custing test
mad 10 Hanmer New Hampehite, to gain expenence in




CR
compaction of asphalt pe: at rolling P
low as 150 F The nplull cement and sggregate uscd

had mix charactenstics similar to those of the mix expected
to be used for 8 propmed overlay project at Thule Air
Base, Greenlaud.  Results of the overlay tests showed
that computet-modeled cooling curves can be sccurate predic-
tors of actus] asphalt overlay coolxn; with ume in

Addition, the effects of were

dﬂmnmcd md it was l'ound that nndelr sauges. when
used and mix

density chanp dunn;

CR 80-31

ICING ON STRUCTURES.

b;imk, L.D., Dec. 1980, 18p, ADA-095 474, 34 refs.
35-2003

STRUCTURES, ICING, ICE ACCRETION, ICE
LOADS, ICE PREVENTION, HUMIDITY, WIND

and the relative benef ts of each are presented  The additior
al | arer provided by the p structures
lowered the vertical velocuy component of the intake water
to 0.0027 mis At this velocity the buoyant force acting
on the frazil |ce particic 15 Iuger than the downward drag
fotce, s 10 rise. The fesults
demonstrate l)ut undef certasn low flow conditions a p

CRREL REPORTS

others more than 1307 of the mecan amo.snt apphed The
saturated infiltration rate ranges from moderatcly slow (06
cm/hr after 1 hr) to slow (0 3 cm/hr after 12 hours)  The
under-drain flow rate increases approximately as the cube
or ume until ! hour after lhc end of applxcmon and then

as the procal of time sq The rate
and of d with an i in the

structure can mimimize frazl icc blockage problcms

CR 81-04

MOVEMENT STUDY OF THE TRANS-ALASKA
PIPELINE AT SELECTED SITES.

Uclz_da, H.T., et al, Apr. 1981, 32p., ADA-10t 605, 3
refs.

Gtrﬁe&d. D.E, Haynes, F.D.

PIPELINES, MECHANICAL PROPERTIES, STA-
BILITY, PIPELINE SUPPORTS, ANCHORS,

PRESSURE, ICE COVER THICKNESS. UNITED STATES—ALASKA.

Ice accretion on structures built on the carth’s surface is . .

discussed.  Sources of walcr stc the atmosphere or water E::;: ::ef along m';:_::"’ Alsska %'p‘l“"’ "‘"" the Denali
bodics near or surrounding the structure lcc types include support movement studies Four mcuurtment surveys
frost, rime. glaze and spray; properties and [ were conducted. starting before oil pumping operations began
their [ arcp of g sccre: upto S, ber 2, 1978, to d ine the lateral and longitud-
tion ratcs and total sccretion on structures are ;wen and nat p |p¢ due to the th of
extracts from U.S and Cansdian codes for 1cc and wind oo oiions of the pipeline. the tlt of the verucll support members
loads on sts are € for prevenung (VSM’s), and thc hanges in of the supp
e or s lce are p tateral and ! dinal motion
CR 81-01 of the pipe of l3 3/4 in and 2 3/16 in rupecuvely were

ANALYSIS OF ICE JAMS AND THEIR
METEOROLOGICAL INDICATORS FOR
THREE WINTERS ON THE OTTAUQUECHEE
RIVER, VERMONT.
Bates, R.E, et s, Feb. 1981, 27p., ADA-099 173, 11
refs.
Brown, M.-L.
35-3926
ICE JAMS, ICE BREAKUP, ICE FORMATION,
RIVER ICE, METEOROLOGICAL DATA.
The formation of ice jams and their meteorological indicators
were studied in detml for the winters of 1975.76, 1976-
7 lnd l977-7l on the Omuquechee River at and cast
of W | data are p
for nearby Nauoml Weather Service Co-Operative Stations
as well as for CRREL sites on the Ottauquechee River
The severity of esch winter is discussed, s arc the effects
of 8 heavy rainfall on a high water-cquivalent snow cover
The ruulunt nmoﬂ and subsequent sce ):mmm‘ that occurs
ng of water P
befort duting md immediately after an 1ce cover formed
on the river during the winter of 1977-78 1s included The
report includes 8 section on warm sewer outfall cffects on
the ice st and below 8 municipal trcatment plant.  Retneved
dsts will sssst 1n future modeling studies to help predict
1ce formation, growth, decay snd jamming of nver ice covers

CR 81-02

HYPERBOLIC REFLECTIONS ON BEAUFORT
SEA SEISMIC RECORDS.

Iifnve, K.G., et al, Mar. 1981, 16p., ADA-099 172, 8
refs.

Sellmann, P.V., Delaney, AJ

36-318

BOTTOM SEDIMENT, SEISMIC REFLECTION,
OCEAN BOTTOM, ICE CONDITIONS, SEA ICE,
BEAUFORT SEA.

Many hyperbolxc rtnecnom have been obscrved on manne
seismic d d dunng ol expl n the B

Ses, and on USGS scismic sub-bottom profiles from the
Prudhoe Bay wicinity. A hyperbolic projection system
was designed to rapidly measure seismic ve'scities from
the cutves on the records  The vcloaities obsened were

approximately th: ulocuy of sound in water  The hyperbol.
i signals also sh pe similas to
normal modes in shallow watcr,  These observations indvrate

that the signals responsible for the hyperbolic reflect: .ns
propagale as normal medes within the lsyer, with very tinuted
penetration of the seabed D of the d
frequency of these signals ind that the nto
the sexbed has & charactenstic sttehaation depxh (skin depth)
of about 1.5 m fu5 the sub-bottom profiles and 12 m for

measured up to September 1978, Tilt data for 180 VSM's
showed hittle change over a onc-year penod, with only §
VSM's nlnn; mote than 0 5 deg Relative elevation meas-

fi changes for two sites compared
over a onec-year penod Compansons of our dsta with
as-butlt clevations at 8 sites shows a few large differences
that cannot be readily explaned In general the papclme
and its supports, at least at the sites studied, show

imual soil water content and can be predicted from sl
tension measurements It was possible to calculste the
mass water budget at the end of a typical application to
within 88% of the actual water applied

CR 81.08

SEASONAL GROWTH AND UPTAKE OF NU.
TRIENTS BY ORCHARDGRASS IRRIGATED
WITH WASTEWATER.

Palazzo, A J., et al, May 1981, 19p, ADA-101 613,33
refs.

Graham, L.M.

36-391

GRASSES, NUTRIENT CYCLE, GROWTH,
WASTE DISPOSAL, WATER TREATMENT, IR-
RIGATION, LAND RECLAMATION, SEASON-
AL VARIATIONS.

A 2-year ficld study determined the scasonal growth and
autnent accumulation of a fova;c grass receiving 7S emiwk

of primary treated d - N
and P i the ¢t were 315 and 61
mg/l resp ly. An blished sward of Pennlate or-

dgrass (Dactyhs gl L)was gcd on an annual

three cutting system Grass samples were penodically
taken to determine plant dry matter accumulation and uptake
of N, P and K Changes 1n nutnent uptake within a
harvest petiod were related to both changes it dry matter
acccumulation and plant nutnient concentration For max-
mum )xelds and e 1 1t ded that

movement and activity.

CR 81-05

VIBRATIONS CAUSED BY SHIP TRAFFIC ON
AN ICE-COVERED WATERWAY.

Haynes, F.D.,etal, Apr. 1981, 27p., ADA-101 541,11
refs.

Misttiinen, M.

36-321

SHIPS, VIBRATION, ICE BREAKING, ICE COV.-
ER. FROZEN GROUND, SEISMOLOGY.
Vibrations have been felt on shore along the St. Marys
River 1in Michigan duting the ge of ships through ice
Vibration measurements were made on & ship, on the sce.
on the shore. and on buildings along the shore.  Vibration
lesels 1n 1979 were about an order of magnitude lower
than levels that would cause damage to building walls,  Two
factors, howeser, could have reduced the vibration levels
in 1979 2 lack of ice jams and = record high snow cover
which prevented the soil from freenng Vibration levels
with an e coser are abmn four tmes those wnhou( an

h be iniually harvested at the catly heading stage
of ;m-'th in the spnn; Subscquent harvests should be
performed at 5+ to 6-weck intervals Aserage daily dry
matter, N and P accumulation was greatest duning the first
harvest pennod (May in Hanover, NH) This would be
the most spprop: ume to the appl rate,
(hus tresting cxcess wastewaler stored durm; the winter.

of p!am 1 for N and P are pfescnlcd
as a guide 1n desi
to the procedu-es gien m thc EPAJCmp: Land Treatment
Desgn Manual

CR 81-09

ONTHE BUCKLING FORCE OF FLOATING ICE
PLATES.

Kerr, A.D ., June 1981, 7p.. ADA-103 733, 12 refs.
36-392

ICE LOADS, PLATES. FLOATING ICE, ICE
COVER STRENGTH, DYNAMIC LOADS,
MATHEMATICAL MODELS

The calculation of the largest h i force a y
thin floating ice platc may caert on a structure requires
the knowledge of the buckling load for this floating plate
In the published hiterature on the stability of contituausly
d beams and plates. st 15 usually assumed that this

1 cover 1 the ch 1 can reduce

vibration levels by abom 50’« for H shxp following :Ioscly

behind another ship  The q!

on shote were d with p op 11 itati The
and d on the bow

of a2 ship arc an order of mumlude higher than those
on the shore and are related o icebresking by the bow
Vib des are d d: upon \he velocity of
the ship. the cncrgy expended by the ship. the cross-sectional
area of the ship, weather. conditions of the ice and so,
and site-specific conditions Futther studics are needed
to determine the effects of these factors and to determine
the mode of cnergy transmssion

CR 81-06

INVESTIGATION OF THE ACOUSTIC EMIS-
SION AND DEFORMATION RESPONSE OF FI-
NITE ICE PLATES.

X;muchahs PC., ct al, Apr. 1981, 19p. ADA-103

Chaplin. M. St Lawrence. W.F,

36-389

{CE ACOLUSTICS. FRACTURING, ICE LOADS,
PLATES. ICE DEFORMATION, ICE CRACKS.
ANALYSIS (MATHEMATICS)

bu:lzlm' force corresponds to the lowest bifurcation force
pler) However, recent studies indicate that, generally,
this 33 not the case, and this report clanfies the situation
for floating ice plates This problem s first studied on
a simple model that calmbits the buckiing mechanism of
& floating 1cc plate but 1s amenable to an exact nonhinexr
analysis This stud, shows that. depending on the ratio
of the ngidties of the "hquid™ and “plate™, the post-dbuckling
branch may nse or drop away from the bifurcation pont
CR 81-10
REVIEW OF THERMAL PROPERTIES OF
SNOW, ICE AND SEA ICE.
Yen, Y.-C.. Junc 1981, 27p. ADA-103 734, Refs.
p 25-27,
36-393
ICE THERMAL PROPERTIES. SEA ICE, SNOW
DENSITY, SNOW THERMAL PROPERTIES, ICE
DENSITY, THERMAL PROPERTIES, COMPRES-
SIVE PROPERTIES. THERMAL EXPANSION.
This treatise thoroughly reviews the subjects of density. thermal
¢tpansion and compresstility of 1ce, snow denstty change
huted to destrucrive. constructive and melt metamotphism,

1 described for the ff

ac(mly in sce plates subjecied to constant loads 'nmplc
tme records of freshwater sce plate deflections as well as

the marine records 1t lhmforc appears that somc hy pcrhol
s refl may b § d by » n Ap d
lhal occur neas lhe seabed There = some evidence of
y of the ) bly rclated to sed: Wfilled
or 1C gouges, or other changes in matenial prop
liow depths.
CR 81-03

HYDRAULIC MODEL STUDY OF A WATER IN.
TAKE UNDER FRAZIL ICE CONDITIONS.
Tantillo, T.J, Mar 1981, 11p., ADA-099 171, 8 refs
36-319

WATER INTAKES, ICE CONDITIONS. FRAZIL
ICE. HYDRAULIC STRUCTURES. ICE PREVEN-
TION, PROTECTION. MODELS. BUOYANCY

A 1 24 scale hydravlic mode! study of 3 wates 1ntale under
franil sce conditions 13 presented The intake, located
9 m below the susface of the St Lawrence River 1n Massena
New York, has s throughflow of 013 cum ¢ The model
study, 4 d m the refl d flume facility of the
US Ammy (‘n!d Rumm Rmarch and Engincenng [abota
£ the frandice Mockage
Two pml«h\e Structutes. wese medeled

tory. i
on’the intake

P g 1ot} activities are presented
The hines: :luuc. as well as wiscoclastic, response for a
simply supporied rectangulsr icc plate 1s given Suggested
future work uung te above procedure v dicussed
CR 81.07
HYDRAULIC CHARACTERISTICS OF THE
DEER CREEK LAKE LAND TREATMENT SITE
DURING WASTEWATER APPLICATION,
Abele, G . ctal. Apr 1981, 37p . 3 refs
McKum, H.L , Caswell, D.M., Brockett, BE,
36-390
SOIL. WATER. WASTE DISPOSAL. WATER
TREATMENT, HYDRAULICS. DRAINAGE, IR-
RIGATION, SEEPAGE. LAND RECLAMATION,
Duning the summer of 1979, wastewaler was apphied 10
timee to the Deer Creek 1zke, Ohio land trestment site
Wastewater Batnbution on the ground during spray apphication
1 not vl wme loeations tecene less than 7" and

16

and the physcs of regeiation and the effects on penciration
fate of both the thermal propertics of the wire and stress
Tevel Heat wapacity atent heat of fusion and theemal
conductivity of ike and saow over a wide range of temperatures
were analyzed wik regrcesion fechmiques In the case
of srow, the effect of denuly was alse c\:lualea The
of vapor i, to heat { 2h snow
nndc. hoth natunal and forced comective conditions was
assessed Expresuons representing speaific and latent heat
of sea e o ferms of sca e sahmdy and temperature
wrre gnen Theoretecal mexdels were grven that can predict
the thermal condactintlics of fresh hubhiy ice and wa e
1 teims of wihinity, temperatute and fra tionsl i content
CR 81-11
PREDICTION OF EXPLOSIVELY DRIVEN
RELATIVE DISPLACEMENTS I ROCKS.
Blown, $ . June 1981, 23p, ADAJOL 314, 15 refs
16-394
ROCK MECHANICS, |XPILOSION EFFECTS,
NUCEFAR EXPLOSIONS, SO MECHANICS,
FORECASTING

PN

Py -




CRREL REPORTS

Rehuve displacement data from high caplosive, shallow-

buried bursts 1n rock are combined with relative displacement
data from the contained nuclear explosion MIGHTY EPIC
Analyus of those data y:clds 2 pr:hmmar). scmx-:mpmc:l

Highwey Research Program These authors studied the
scasonal pavement deflection characteristics of 24 test sites

CR

{from the Fairbanks treatment plant poses hittle. if any. dw;:r
of contamnation from heavy mctals or pathogens Four-
14 seedl

on roads n service 1n regions with freezing
from 100F-days to 2100F-days.  They used the Dynaflect

of willow and native woody species ;rmvm;
on xhe dam do not have decply pencirating root systems

don’t appear to posc an carly threst of leakage

for pred: the ! ar.d mag cyclic pe loading dCVKC to d the p £
of relative dlsplucmenu n rock from ined H K“‘m po Of specific 1o the snalysis was  through the dam.
This technique is used to make relative displacement predic- after fi g and CR 81-19

tions for the DIABLO HAWK nuclear blast.

CR 81.12

REVEGETATION AND SELECTED TERRAIN
DISTURBANCES ALONG THE TRANS-ALASKA
PIPELINE, 1975-1978.

J:fhnson, AL, Junc 1981, 115p.. ADA-138 426, 41
rels.

38.4413
REVEGETATION, SOIL EROSION, GRASSES,
PIPELINES, ENVIRONMENTAL IMPACT,

POLAR REGIONS.

Revegetation techniques along the trans-Alaska pipeline as
employed by Alyeska Pipehine Service Company duning the
l975-l97l summers wete obscrved Objectives mcludcd

and the tune to recovery of normal deflection charactenstics
These charactenstics were relsted to soil and chimatic factors
using statsticd) techmques  The most significant obsenva-
tions of this sumnnl analysis arer 1) that lhe frcczmg
ndex 13 not a sig n d

in pa defl dunng thawing, md 2) that
the Atco\‘cf)‘ time is inversely proportional to the dcp&h

of fteezing.  As was expected, the most sig

affecting the § in p 4! was the frost
susceptibility ciassification  This obsers stion reinforces the
necessity for careful sel of soil is used in p

systems.

CR 81-16

COLD REGIONS TESTING OF AN AIR-TRANS-
PORTABLE SHELTER.
Flanders, S.N., Aug. 1981.20p., ADA-107 131, 9refs.

PORTABLE SHELTERS, TRANSPORTATION,
COLD WEATHER PERFORMANCE, AIR.

the of
1 "Obsernations  36-1309
and pho!oguphs n 60 sites located along the tnns-Muh
ocH of 1 revegeta-
tion as well as fi bl such as slope
instablity, poor heduling of sced PP

of weed species, failure to optimally reuse topsost and fine-
grauned soil. and low rates of native specics ranvasion
Alycska's visual impact engincenng was observed to be very
mas(ul as shorn by high first-scason survival However,
elated p g willow was unsuc-
as(u! in 1977 but appclrcd \cr)' promising wn I978 largely
duc to and more f
conditions,  Tetrmin disturbances duc to the coru(rucnon

PLANES, TESTS.

An ai Sle shelter d d and built at CRREL
for usc in cold regions underwent testing in Hanover. New
Hampshire, and Ft Greely, Alaska The shelter demon-
strated some of its capabulitics for mobality by being towed
for more than 60 mules behind sarious sehicles and by
being transported on a C-130 cargo airplane, 3 CH-47 helicopt-
cr, and a trailer truck shelter proved to be sery
easy for » crew of two to four to set up in all weather
-40F cold Howcever, the gasoline-

of the fucl gas hine, snowpads, and o1 spilis were
to identify and descnb relncd on

naturs! vegetation  Prope: and usc of snowpad
minimized the extent nnd uvcn!y of disturbance Crude
oil spills, although damaging to scgetation, did not cause
total kill of vegetation. and certan types of spills may have
only short-term effects Results of restoration research
by CRREL along the trans-Alaskz pipehine are discussed
CR 81-13

VHP ELECTRICAL PROPERTIES OF FROZEN
GROUND NEAR POINT BARROW, ALASKA.
.t;conc.s A.,ctal, Junc 1981, 18p, ADA-103 735, 32
rets.

Delaney, AJ.

36-395

PERMAFROST PHYSICS, DIELECTRIC PROP-
ERTIES, RADIO WAVES, FROZEN GROUND
PHYSICS, SOIL COMPOSITION, WATER CON-
TENT, ORGANIC SOILS.

Electnical properties of frozen ground were measired using
radio frequency nterferometry (RF1) in the very high frequen-
cy (VHF) radiowave band Ice-nch arganic sifts and sands
and gravels of vanable icc content were m\esupted duning
wl Apnil of bath 197¢ and 1980 Fi

powcred generatos. -hv:h was 2 source for space heat 25
well as ek d very pootly Ovenall, the
prototype fully & of self-rel
casc of operation and thermal efficiency

CR 81-17

SUBSEA TRENCHING IN THE ARCTIC.
Mellor, M., Sep. 1981, 31p.. ADA-108 341, 44 refs
40-4673

DREDGING, OCEAN BOTTOM. PIPE LAYING.
ICE SCORING, 17 ACTION, EQUIPMENT,
VELOCITY, ICEBERGS. PRESSURE RIDGES,

GROUND-TRUTH OBSERVATIONS OF ICE-
COVERED NORTH SLOPE LAKES IMAGES BY
RADAR.

Weeks, W F, et al, Oct. 1981, 17p, ADA-108 342, 5
refs.

Gow, AJ., Schertler. R.J.

38-4414

LAKE ICE, ICE COVER THICKNESS, RADAR
ECHOES, ICEBOUND LAKES, ICE WATER IN-
TERFACE, SIDE LOOKING RADAR, UNITED
STATES—ALASKA-—~NORTH SLOPE.

Ficld obscrvations support the interpretation that differences
in the strength of radar tetums from the we covers of
takes on the North Slope of Alssks can be used to determine
where the lake 13 frozen completely to the bottom An
scefrozen soil intetface is indicated by » weak retutn and
an ice water interface by a strong retum The immediate
saluc of this result s that SLAR (side-looking mirborne
tadar) imagery can now be used to prepare maps of large
aseas of the North Slope showing whe:. the Iskes are shallower
or deeper than | 7 m (the approumate draft of the lake
e at the ime of the SLAR flights) The bathymetry
of these shallow lakes s largely unkmn and i3 not obvious

from thetr sizes of outh Such could be
very useful, for ic 1n finding ble ¥ d water
supplics

CR 81-20

SHALLOW SNOW MODEL FOR PREDICTING
VEHICLE PERFORMANCE.

H:nison. W.L., Oct 1981, 21p., ADA-108 343, 63
refs.

39-1261

SNOW ACCUMULATION, MOTOR VEHICLES,
COLD WEATHER PERFORMANCE, TRAC-
TION, SNOW COVER EFFECT, ICE COVER EF-
FECT. SLUSH, SNOW DEPTH, GROUND THAW.
ING, FORECASTING. MODELS.

A histoncal revies of h s cd to blish
the statc-of-the-art for anslyzing the behavior of vehucles

PROTECT! ION nshallow snow  From this review, the most comprehensive
Ens d are d bed for the 1 md P '3 modcl 13 put together (o cstablish a first-
shelf of the western Arctic. and for the shelf of Labrad cu model for vehicles operating 1n

and Newfoundland  Special emphasis is given to the gouging
of bottom sediments by ice pressure ndges and iccbergs,
and an approsch to systematic risk aaalysis s outhned
Protection of subsca plpdmcs and cables by trenching and

direct embed is hing on burial depth.
degree of p and 1 impact Consven-
wonal tand tech can be adapicd for hing across

the beach and lhrmh the shallows, but tn deeper water
specnl equipment i3 rrqmred Thc devices discussed include

-nd 150 MH2 were used with best results obtained
helmn 402nd 100 MHz  Surface impedance and magnetic
induction techniques were also used to obtain an ind

dges, piows. nppers. water
)eu disc ssws and wheel ditchers. ladder trenchers and

chain saws, routers and slot mmen ladder dredges vibratory
C

measure of fow frequency resistivity and to obtain a scparatc
control on versical inh ' 1) Sot ples were tested
for orgsnic and watcr tent The dich <
determined for the icc-nch organic sits ranged from 30
to $5 while those for the sands and gravcls were about
5t Diclectric lote was due to dc¢ conduction and was
very low for the mits but sigmficant fur the <ands and
gravels  The higher satues for the sands and gravels were
most likely duc to the higher concentrations of salt that
ace teported to cxist in the old beach fidges o this region
Al the &Fl measurcments are belicved to be ndicatine
of only the first few meters of the ground although the
d: s could to tens of meters

CR 81-14

WASTEWATER TREATMENT BY A PROTO-
TYPE SLOW RATE LAND TREATMENT SYS-

Jenkins, T F.. ct al, Aug 1981, 44p. ADA-106 975,
Refs p.37-39.

Palazzo, A J

36-1308

WASTE TREATMENT, WATER TREATMENT,
CHEMICAL ANALYSIS. NUTRIENT CYCLE.
EVAPOTRANSPIRATION, PLANTS (BOTANY).
SOIL WATER.

CR 81-18

STATISTICAL EVALUATION OF SOIL AND
CLIMATIC PARAMETERS AFFECTING THE
CHANGE IN PAVEMENT DEFLECTION DUR-
ING THAWING OF SUBGRADES.

Chamberlain. E.J . July 1981, 10p. ADA-106 976, 7
refs,

36-975

PAVEMENTS, DEFORMATION. SEASONAL
FREEZE THAW, SUBGRADE SOILS. 1OADS
(FORCES). CLIMATIC FACTORS, FROST PENE-
TRATION, STATISTICAL ANALYSIS

This seport analyres the results of 2 fickd sty preveoasty
reported by Scesvner et af $1969) for the National Conperative

and p ve hincs, and b

tion 1 given to the relatine ments “of -orlung with scabed
schicles. or alternatively with ditect surface support ftom
vessels or from the sea e

CR 81-18

CHENA RIVER LAKES PROJECT REVEGETA-
TION STUDY—THREE-YEAR SUMMARY.
Johnson, L.A . et al, Oct 1981, 59p . ADA-108 909,
22 refs.

Rindge, $.D.. Gaskin, D A.

36-2222
REVEGETATION. GRASSES. GROWTH. SOIL
STABILIZATION, GRAVEL., VEGETATION,

UNITED STATES- ALASKA -FAIRBANKS.

Duting the growing scasons of 1977, 1978 and 1979, revegeta-
tion techniques were studied on the Chena Ruver Lakes
Project a flond control dam and levee near Fairhanks, Alaska,
to find an op 1 for hing per regeta.
non conet on the gravel stractures The treatments tested
on plots at the dam and ‘o7 levec involved three marn sanables
1) vegetation (grass and clover seed and or willow cuttings),
2) mulkeh, mulch blanket, and or sludge and 31 substrate
{geavel or l‘mciamcd st mver the gravel haser The
mulches were hay. weod-cellulose-fider, peat moss, and
Conwed Hydto Mulch 2000, which 15 2 wood-cellulose-
fiber mulch with a polysacchande tackificr A consiant
tate of fertilizer was applted 1o all plots except the control
A section of each plot was refertilized agan in thewr third
growing seasen fo compare annual and Mannual fertilization
The hugh fettiization rate peoduced abmve-aversge growth
Fescue, hrome, and foxtat were the most productive species
on the dam, while alukc cIover was the most producine
on the wetler lever uilc When grase sced and willow
cuttings were planted at the wame tme. witlew susvival
and growth were reduced Fertiliration v required for
at icast two years To pravdike an acceplable permanent vegela
tion cover, although fine grained il or dudge reduces the
amount of fetulirer needed in the wond vear Thend
vear fertilization may be necessary unee the henefite of
the second festilizalon continae (g a1 jcast (wo yrare \
sudge sreatment referihized dunng (s second grming wasen
produces the highest Momass teconded in thas stads Shalge

17

:.'ullmv snow. slush. sce and thawing sonls.

CR 81-21

NEAR-INFRARED REFLECTANCE OF SNOW-
COVERED SUBSTRATES.

O'Brien. HW ., et al. Nov. 1981, 17p.. ADA-110 268,
16 refs

Koh, G.

36-2431

SNOW COVER EFFECT. SOLAR RADIATION,
REFLECTION, SUBSTRATES. ICE CRYSTAL OP-

TICS, RADIOMETRY. METEOROLOGICAL
DATA
The reflec of snlat d b) 2 snow cover In ity

and the ap of s¢l wete
n na\:knglh hands centercd atON], 104, 110,130 150
and | & s luded winter wheat,
ummh). corn, allalfa, graws, concretc and wbwdxe iayers
of “crusty ” snow and e
beiween messurements and theoretical prcdwt»us was demon-
smml with indicat of n the
fi of 2 ™ fimte depth™ nf ;nmn coner it
wat concluded that ul between
theoty and measurement will rtqum ll'm an ophu!l) effecine
gran wzc” he defined :a lerms n{ phpua!ly measutable
of me ! of
the e crystals <nmp-mn; the saow pack
CR 81-22
ICE DISTRIBUTION AND WINTER SURFACE
CIRCULATION PATTERNS, KACHEMAK BAY,
ALASKA.
Gatto, 1. W, Dec 1981, $3p. ADA-110 806, 20 refs.
36-2432
ICE CONDITIONS, SEA ICE DISTRIBUTION,
OCEAN  CURRENTS. SUSPENDED  SEDI.
MENTS. REMOTE SENSING, LANDSAT, UNIT-
ED STATES ALASKA KACHEMAK BAY.
Development of the hydroponer potential of Rradley Lake,
\iaska, would neatly double wintet frcshwater discharge from
the Hiadies Riser ante upper Rachemak Bay. and the Corpe
o Fagineers i concerned abont peacle subkequent increased
sce formation and related iceinduced problems The obiec
sines of (hie imvestigation wete to descnbe winter surface
atcuiation i the bay and decument e distnbutien patierns
for predict.ng where adiitional see might he lumponcd
fof forms Feliy oec Landuar MSS hand € and 7 and
RAV mages with "0 cloud cover ot less, taken Between
i “vemher and 30 Apnt cach year, werc analyred for
the cight winters from 1972 1o 1980 wurh standard photointer
Tron e hmigues Revilte of this analves showed that
nt discharged inte Kachemak Mav acis a8
Aatual itxes .o the water inner Aachenrak Nay cnculation
m the wintet v predominantiy  countercleckwise, with




CR
h ‘J, b slong the south shorc and
h y h along the north shore
Most of the icc in the mnner bay forms at its northeast
end and is ducharged by the Fox, and Bradiey Rivers.
Some ice becomes shorefast on the tidal flats at the head
of the bey, while some moves southwestward along the

CR 81-23

EVALUATION OF A COMPARTMENTAL
MODEL FOR PREDICTION OF NITRATE
LEACHING LOSSES.

Mchran, M., et al, Dec. 1981, 24p., ADA-111 560, 41
refs.

Tanji, K.K,, Iskandar, 1.K.
36-2284

WASTE TREATMENT, LEACHING, LAND REC-
LAMATION, WATER FLOW, SOIL CHEMISTRY,
MODELS.

A model 13 presented that consists of a water flow submode!
and 2 flow submode!. I

developed on individual cutting tools, or segments of cutters,
the thrust and torque on a complete cutting head is assessed,
and simple relationships between thrust and torque are denived
Similarly, the encrgy and power needed to dnve the cutum

head are esumated and related 1o ol charactensixs.  De-
sign ch ¥ of existing h are pied and
snalyzed to give indications of thrust. torque, power. effective
tool forces, nominal theust pressure, power density, and specific
encrgy.

CR 81-27

SEDIMENTOLOGICAL CHARACTERISTICS
AND CLASSIFICATION OF DEPOSITIONAL
PROCESSES AND DEPOSITS INTHEGLACIAL
ENVIRONMENT.

Lawson, D.E.. Dec. 1981, 16p.. ADA-113 261, 33 refs.
36-2754

GLACIAL DEPOSITS, GLACIOLOGY, SEDI.
MENTATION, GLACIER OSCILLATION. PERI-
GLACIAL PROCESSES, GLACIER FLOW, ENVI-

T conaudred in ihe wair how sobmmodet. L eoieu  RONMENTS, CLASSIFICATIONS,
of aitrification, denstrification. i i 3 Tasnf for &

4 P n the glacial environment
O )

rd

aUS Amy Cold Rep L h and Eng: g Labora-

tory n Hanover. New Hampshure, and 1) field plots of

the University of Californsa st Davis  Compenison hetween

the experimental and model results 1ndicates the potential
nketics of 1 models t pred

e i q nd P should be classi-
ficd both descriptively and g Iy, adeq descriptne
classdicatrons already cast A major probiem for previows
genetic classificaions has been that glacial deposition and
the lting dep " prop were pooely uaderstood
On the basss of theee cntens— cdiment source. wniquencss
to the glacial environment, 3nd preservation of glacicr-derived

d m the glacul enviromment sesult from

Behavior in sod-water-plant systems under wastewater land

treatment operations This model 13 appiicable to siow

rotc. rapud infiltration. and overland flow sysiems,

CR 81-24

TRANSIENT ANALYSIS OF HEAT TRANSMIS-

SION SYSTEMS.

Phetteplace, G., Dec. 1981, 53p.. ADA-112 365, Refs.

p.46-47.

36-2753

HEAT LOSS, UNDERGROUND PIPELINES,

HEATING, PUMPS, TEMPERATURE EFFECTS.

ANALYSIS (MATHEMATICS, COST ANALYSIS,

SOIL. TEMPERATURE. COMPUTER PRO-

GRAMS.

This report develogs 3 ‘d‘d Iy !ot::t’ M’

lﬁcﬂ operating wnder dutnct haating conditions.
we of thermal energy storage sysiems 1 owihined and

are given.  The method sccounts for the effects

ather dlto'pcqsolrm primary of sccondary
Primary processes 1clease the debers of the glacwer directly
Mlumdtmsthﬂmyhuptmrchudmthi

glacwer and sts h Thar Sep are ck
genctically as Uil and are the oaly deposits ndicatre
Fa in dary p — 1e-

ties in their dep - - ially modsly.
g giscrer-detived propertics  Inicrpretation of thert propet
msy p P ! process
ndior the local dep § S dary
P are d and therefore not Gl They
arc classfhed o t the dep

CRREL REPORTS

CR 82-03

BREAKUP OF SOLID ICE COVERS DUE TO
RAPID WATER LEVEL VARIATIONS.

Bilifalk. L., Feb. 1982, 17p.. ADA-112 8§19, 19 refs.

36-2650

ICE BREAKUP. ICE COVER THICKNESS, RIVER

RAL STRENGTH, FREEZEUP, VARIATIONS,
ICE FORMATION, TIME FACTOR, ICEBOUND
RIVERS, ANALYSIS (MATHEMATICS).

cover an 3 nver due to rapud water level vanstions are
analyzed The analyss 13 baicd on the thoury of beams
on an clastx Fiest king © d to
occur when the bendung moment induced e the ice cover
¥y the wave ds the 1 d agth of the xe cover.
CR 82-04

SEA ICE DRAG LAWS AND SIMPLE BOUND-
ARY LAYER CONCEPTS, INCLUDING AP-
PLICATION TO RAPID MELTING.

.\:fl’ha:. M.G.. Feb. 1982, 17p.. ADA-113 542, 24
refs.

36-2839

SEA ICE, DRIFT. BOUNDARY LAYER, ICE
MELTING, STRESSES, TURBULENT FLOW,
VELOCITY, VISCOSITY. BLOYANCY, MATH-
EMATICAL MODELS.

cntens. The ongin of peop 8 7 n
relation to glacier h and mus: be
d if the h and depontional procosses

advantages
of heat source and load ch The
modei atself ders the following techawcal aspects. 1)
<t pressuce losses in piping sysiems, 2) pump charactens-
tics. 3) pump driver charactenstics, and 4) heat bosses from
the buned piging.  The capital costs comsmdered are o
Pipag system and y pumps.  Op and !
nance costs saclude cost of heat Joss and cost of pumpmag
energy inpt Allowances arc alse made for system mamic-
nance snd repair over the assumed hfenme The heat
i bicm 13 [ lated in the forms of 2 two-
The 4 bl

sce pipc dometer and m;ply F The probi

1 solved by durect search techmgues unag 3 Hooke-Jeoros
patiern scarch algonthm Parametnic ressits are presented
slong with suggostions for further work

CR 81-25

APPLICATION OF THE HEAT BALANCE INTE-
GRAL TO CONDUCTION PHASE CHANGE
PROBLEMS.

Lunardini. V J., Dec. 1981, 14p. ADA-112 813, 1§
refs.

36-2669

THERMAL CONDUCTIVITY. PHASE TRANS-
FORMATIONS., HEAT TRANSFER. FREEZE
THAW CYCLES. FROZEN GROUND PHYSICS,
STEFAN PROBLEM. HEAT FLUX. ANALYSIS

(MATHEMATICS). COMPUTER  APPLICA.
TIONS. CONVECTION.

The problem of heat conduction with phase change often
called the Stefan problem  includes vome of the mentintracts
ble mathematical arcas of heat transfer F1act solutinas
are extremely hmited sad approumate methads are widely
This repot discusses the collwation methed for
the heat balance integral appravimation The methed 2
spplied to some standard problems of phase change  Nveu-
mann’s problem  and 2 new walution s presented for the
case of surface convection fnt 3 wemt afimitc ey Numen
cal results are given for wml systeris and alen for matenals
of micrest in latent heat thermal storage
CR 8]-26
MECHANICS OF CUTTING AND BORING.
PART 7: D¥YNAMICS AND ENERGETICS OF
AXIAL ROTATION MACHINES.
Mellor, M, Dec 1981, 38p . ADA-113 932, 10 refs
36-3110
DRILLS. PERMAFROST. ROCK DRILLING,
EQUIPMENT, THERMAL EFFFCTS. DRILLING
FLUIDS. ANALYSIS (MATHEMATICS)
Thos tepeet deals with fotee, torque. enetgy and pomer in
machines sich as dalls and honrg devicer where the vaipng
head rotates adeut 3 central avn while percinating parai'e
o that ans Mattirg ftam 3 comudenation of 1he oo

df;rmdanutmkw«ndymdcnm

CR 82-01
ALASKA GOOD FRIDAY EARTHQUAKE OF
1964.
Swinzow, G K., Feb. 1982, 26p., ADA-113 300,
36-2838
EARTHQUAKES. FROZEN GROUND
STRENGTH. DAMAGE. ICE SHEETS, ROCK
MECHANICS, STRUCTURES, WATER WAVES,
UNITED STATES-—ALASKA —ANCHORAGE.
On 27 March 194, 2 cartbguale siruck Seuthers
Alaska The aity of Anchotage. mhuch contaned a large
part of Alasha’s populstion, suffered ross of iife and desiructvma
of property The time of the day. the scasnn, and ground
conditions were such that bvis of Tifc and praperty was
minimized The ftazen ground and the we on 1ok water
rospoaded to the carthquale shacks sn 2 sweidoen.
ebsers shle pattern. mhich was noted and recorded Clrarges
of sca level and sides intn the wa mere rosprnsMie far
watctfront destructinn It rn cencinded that the mun
facior that Timited struciursl dsmage sas 1% Toen
of the groqnd

CR 82-92

DEVELOPMENT OF A RATIONAL DESIGN
PROCEDURE FOR OVERLAND FLOW SYS.
TEMS.

Martel. CJ. ctal. Feb 1982, 29p  ADA-113 %62, 22
refs

Jenkins, TF. Diencr. C 3. Butler, PI.

39-1262

SEWAGE TREATMENT, WATER TREATMENT.
WASTE TREATMENT. FLOODING, DESIGN
This repert descrihes the develepment of 2 =en deugs prece
dute for everiand Gom itlemt that o Naved on Rydrastue
detention Dire, 3 faraiiat cnmcep n wallewaler ttcatmesg
poecess deugn A twnerear o
1er. New Hammbize on 2
~hian petlorranae datan el L
t relatsanthipt mere Levcinped I remonal of Seew Semaoal
etrgen demasd folal suapended dnls ammemiy and talyt
phephaimn s 2 emprscs selatenshir wan develaped
e preddict hydrautu detention Lare av & fumi Iinm of 3ppG 3t
2l tetrace lengik and sepe THese teaalommiSam weer
vaiadated umng puMaled data e Lother guitome A=
aduantage of the new procedire. wheh el =t
reedie € 10 PIERATATIAN LoMIt b TNAT T genmy mvriand fam
WALEms T e des gred fae 3 Wil rxmge of 410 s STy
A leag av defemtiar N seqarrmgnts gre el

e Aot ntion fime el

I8

drag
coohng  The theery pravides 2 bases for ing trag
ncs and meit tates of flees nfting nte water warmer thes
the xc melting temperature

CR 82-95
ON THE TEMPERATURE DISTRIBUTION IN
AN AIR-VENTILATED SNOW LAYER.
}'en. \’:.‘-C.. Mar. 1982, 10p.. ADA-115 598, 9 refs.
9-126
SNOW TEMPERATURE. HEAT TRANSFER,
MASS TRANSFER. TEMPERATURE GRADI-
ENTS. FLOW RATE. TEMPERATURE DISTRI-
BUTION. DIURNAL VARIATIONS. ANALYSIS
(MATHEMATICS).
The peodlem of smulancsas hest 998 mons (ramsfer m
a show 1ayeT. with snc sde kept 2t s wwbiel
temperature and the nther sade with a step
mff&e.tald‘tdkt!kmdm

o 8 g 4 3

i

g y cffcc
condacinnly fomcion, sc Ke=000144038 G {shere G
10 dry mru flen st of 21 m g cmls) wm ompleyed
= the sl Th: 2 nond £

wnder pacude-sieady same d:t: sk the ?
e temperatare fof the lowest fiwa r2t¢ maed w the Capenment
2 et the Pty

-u;mdzokamnuf;gdmdl!'cnum [
423 + of X

' , . the respandwag
fivm 10 the wwve medium was alse found tn be nusodel
In conmacin with the durnal temperatuee change. the

samtiea facitated the ¢ of rep d wnd
candeniytion n 2l d and theredy produced
3 sirface inyer of approumalcly coastant suew dersty
CR 82-06

MEASUREMENT OF GROUND DIELECTRIC
PROPERTIES USING WIDFE-ANGLE REFLEC-
TION AND REFRACTION.

Arcone. S A ctal. Mar 1982 11p_ ADA-119396, 1]
tefs

Delancy, AJ

40.3673

SOIL - PHYSICS. DIELECTRIC PROPERTIES,
RADAR ECHOES, GEOPHYSICAL SURVEYS.
REFRACTION. EQUIPMENT. WAVE PROPA.
GATION

The sierpeelation of contimeay 13480 peafiies TOGITE 3R
Altermatne geaphyvin sl meanms of SMawming gresad deeltecing
1rfnrrratons Coround Ecireire papciind wefe meavuted
svng aule augle tefiechion and 22ftactimn (M ARR) inantags
with 3 gremnd pMedirg radar ol that tamsents puliey of
3 few maneaeconds duratinn The imvesngatins, catned
~ut mter wamdy gravel th srieriar Alatks, prensded Atiecine
A333 Te aterst 3 Y m deprh The WARR wandiagn were
dupined 2 cndaedsy? fracer alawarg intetference Wieren
WFalr e rriv and Aperuns e Se abienned 32d The wvund:
8 Wed campared wuk caniigers fadar aad fesninaty
Ml candicled cAmeEITESTS fe etital The ARG

]



of dichoctric ink The dock
derived maialy from the dorcct prows.d waves proagating
nln.lkm.nn.ulu-';sm’ll Dielectrn
veluts intcrpreted for enc ste predicicd the possibiiny of
s tefractod cvent whch mey heve accared during snc of
the sowndings.

CR 1297

CHARGED DISLOCATION IN ICE. 2. CON-

lhﬂh.LMu 1982, lSp. ADA-113 936, 18 refs..

‘The results indicate that the charged disiocation proc-
28 can produce the Mdu&ofrqutacydubc
tric relaxstion 83 well as the distribution of spectra.

36-2840

ICE ELECTRICAL PROPERTIES. ICE RELAXA-
TION, DISLOCATIONS (MATERIALS). ICE
CRYSTALS. DIELECTRIC PROPERTIES. ELEC-
TRIC CHARGE. RELAXATION (MECHANICS),
ANALYSIS (MATHEMATICS). SPECTRA.

wibution of ¢k a a2 A ——tson
b"' reloastion o stwdicd th scally Eaperi-

M&ndﬂp‘uﬂy(u—aﬁnhﬂy.
snd scpment lngth snd dcttbuton desciibes m Pt |

y ot

of this scrics were wed to icub

scc should b camly detcctabic w permafrest withan & fo
degrees of O C.

CR 82-11
SHORELINE CONDITIONS AND BANK
RECESSION ALONG THE US. SHORELINES
OF THE ST. MARYS, ST. CLAIR, DETROIT AND
ST. LAWRENCE RIVERS.
Gatto, L.W., May 1982, 75p.. ADA-116 398, 31 1¢fs.
391264
BANKS (WATERWAYS), EROSION, SHORE-
LINE MODIFICATION, RIVERS, ICE NAVIGA-
TION. PHOTOINTERPRETATION. SOIL ERO-
SION, SLIDING. CHARTS, AERIAL SURVEYS,
SEASONAL VAI!ATIO\S
The purp of s wm s praveic deta to
e wed in cvalwstng the eficcts of -nlﬂ negsten o
proccacs thet comsc bank Crosan. The specific -hunnn
were to & benk wd 0 alng
wd the of Wt
snd semenc: bwek reccwsien snd <h-p. ad 3 cotzmetc
the ol that d prase o winicr aevigs-
tun.  Shorchae conditions and bunk recosmn were doce-

(= 3
EVALUATION OF METHODS FOR CALCULAT.
ING SOIL THERMAL CONDUCTIVITY.
;nn-ﬁ.o.. Mar. 1982, 90p . 24 refs.

221
FROZEN GROUND PHYSICS. THERMAL CON-
DUCTIVITY, PERMAFROST HEAT TRANSFER,
SOIL COMPOSITION. SOIL. WATER. COMPUT-

ER PROGRAMS, TESTS.
Scroied amlyss of mcthods. for coicuk the th .
d y of sosbe 15 9 4. snd treads 1 the pecdicismms
of these meshads src d Eucnce of v
in the moi e S

hangts were d te shacrvations from
3 PICTIows IIVEY Actwl phuteinterpretasion wis donc
e of bamk that d
Peret Lo WIMICT RSVIgILH Theee handeed fosty-five miles
of nver serveyed Benks were credung
slamg 215 meles (625) The commen types of Senk
fwiures were sed (shoughing) and shbng 20d
Juming e fy 1S mules (70%)

] MOISTURE.
mELA’r 1982, 18p. ADA-115 596, 42 refs.
HEAT FLUX. LATENT HEAT, SURFACE PROP-

frogrinsin A Thods e < ¢ ERTIES. ANALYSIS (MATHEMATICS). HUMID-
viurs chimmed o neuk of Lava Compuiduon sad peoperines 11V. BOUNDARY LAYER. FRICTION. WIND
The devi of the preducied ssiwes ste & 4 tec FACTORS.

sills hat soe wnfroarn or froten, confsc o fmc. ﬁ—ah&-q-\qmd clecaty. semg snd camd:
sotussted ot &y The spphcability of cack of the metheds  profics 4 wpent sad & "-ls:lqch'
wader various condvinens 1 & d mnd dat> = sorface raugh -d

e made 3 o the bt methed for each coadusen. m&dmwmum‘m
CR 820 sre cokculated
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TROL STRUCTURE: WIND STRESS SIMULA-
s'::-. DS, ctal Apr. 1982, 27p. ADA-11S 417, 18

ICE CONTROL. LAKE ICE. WATER PRESSURE.
WIND PRESSURE, WATER FLOW. SHEAR
STRESS. ICE NAVIGATION, PORTS. MODELS
This sely desls muh the dutrdutsan of farces s'eng the
Sounderses of the Part Hurre, Mcchugaz., rogma
where sncraseldoted x¢ m Lakc Hzea n Mkl agamst

L 4 S basrt B35 it

W wduct wform sheas sress =e the mmdel K€ v by
floomg wter beneath IN¢ xc The dwsadary sogacnts,
whech hetd the %€ cover m IR regER. wITC sesirmecnted
W measere farce m the nermal aad tgeatial Lrectess
et sieng the hewalyry was
dotri & & b3 wirg 3 IrercTical
strnctsre (108 wa malsSed
CAPIrEts were conducicd In memsre e
on the ICS and B¢ xc iciene thoesgh e ~oOWRg

m the ICS durmg somuivzed shap pasages  The raperomental
dwa & !t I addline

whe forcr per wak eagth en Dhe ICS and i arez o we
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Deloncy. AJ. ctal Ape 1982 12p. ADA-11% 128
Arcone. S.A.

40-4675

PERMAFROST PHYSICS. SO PHYSICS,
LECTRIC PROPERTIES. ELECTROMAGNETIC
PROSPECTING. WAVE PROPAGATION. SOl
WATER. GIO( ND ICE, SANDS. SEFDIMENTS,

DIE.
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NUMERICAL SOLUTIONS FOR A RIGID-ICE
MODEL OF SECONDARY FROST HEAVE.
O'Neall.K__ctal. Apr. 1982, H'..AD:\-I!S 597 For
snother version see 36-58. 11 refs.

Miller. R.D.

39.1266

FROST HEAVE. SOIL FREEZING. ICE MODELS.
REGELATION, ICE FORMATION. GROUNDED
ICE. HEAT TRANSFER. MASS TRANSFER,
THERMODYNAMICS. ANALYSIS (MATH.
EMATICS).
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CR 82-14

COMPARATIVE ANALYSIS OF THE USSR
CONSTRUCTION CODES AND THE US ARMY
TECHNICAL MANUAL FOR DESIGN OF
FOUNDATIONS ON PERMAFROST.

Fush, A M _ May 1952 20n, ADA-TIS 238, 1% refe
9.1067

FERMAFROST  RENEATH  STRUCTURES,
FROZEN GROUND SETTLING, COULD WEATH.
FR CONSTRUCTION, FOUNDATIONS, PILES,
DESIGN CRITFRIA, RUH DING CODES. FROY/
EN GROUND STRENGTH, SAFFTY_ L S5k
Varemparang stady B2 male of drscgs s nirmg aad gt
mrthoads fre tamcagy pad gl fepndaieer am prTEafrest
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FROZEN WATER PHASES IN FROZEN SOIL
NUCLEAR
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APPLICATION GF A NUMERICAL SEA ICE

W.B. Aug 1982, 40p.. ADA-120 659, Fer
wersion sce 36-3254. 37 refs.
39-1268

ICE MODELS. DRIFT. SEA ICE. THERMODY.-
NAMICS, ICE STRENGTH. MATHEMATICAL
MODELS. ICE COVER THICKNESS, KCE
GROWTH. VELOCITY. HEAT FLUX., OCEAN
CURRENTS. WIND FACTORS. GREENLAND.
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SEISMIC SITE CHARACTERIZATION TECH-
NIQUES APPLIED TO THE NATO RSG-11 TESY
SITE IN MUNSTER NORD, FEDERAL REPUB-
LIC OF GERMANY.

Alnctt, DG, Suly 1982, 333 ADA-11% 390, {$ refs.
31269

SEISMIC REFRACTION, GFOLOGIC STRUC-
TURES. WAVE PROPAGATION. SEISMOLOGY.
VELOCITY
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velocity show, for the frequencies observed, that the dispersion
confirms the thicknesses and velocities of the two upper layers
and is not affected by the deeper s, ucture

CR 82-18

OPTIMIZING DEICING CHEMICAL APPLICA.
TION RATES.

l;giriszkioL.D., Aug. 1982, 55p., ADA-119 681, B refs.
CHEMICAL ICE PREVENTION, ICE CONTROL,
SALTING, ROAD ICING, SNOW REMOVAL, ICE
REMOVAL, SAFETY, FRICTION, TRAFFICA-
BILITY.

Snow and ice control on highways has come to rely heavily
on the sodium chloride to maintain a trafficable surface
for unimpeded movement  Empinical approaches have led
to a wide range of application rates, some clearly

CR 82.22

CONDUCTION PHASE CHANGE BENEATH
INSULATED HEATED OR COOLED STRUC-
TURES.

Ll;nardini. V.1, Aug. 1982, 40p., ADA-119 595, 19
rels.

39-1746

PERMAFROST BENEATH STRUCTURES, PER-
MAFROST HEAT TRANSFER, FREEZE THAW
CYCLES, CONDUCTION, HEAT TRANSFER,
PHASE TRANSFORMATIONS, UNDER-
GROUND PIPELINES, THERMAL INSULA.
TION, ANALYSIS (MATHEMATICS).

The problem of thawing benesth heated structures on perma-
‘f,reost (or cooled structures in non-permafrost zones) must

but justified on the ground of safety and expediency,  The
b of env I degradation from the huge
quantittes of salt entenng the cnvironment, along with the
increased cost of salt atself and the cost of its application
have spurred the scarch for more precise knowledge of the
proper amount of salt to apply to a p. s d

dd d 1if safe enp g d arc to be conceived.
In general there are no exact solutions to the problem of
conduction heat transfer with phese change for practical
geometries. The quasi-steady approximation 13 used here

3 range of environmental, traffic and chemical parameters.
Since controlled tests in the field are extremely difficult
to make, a circular test track of three test pavements, dense-
graded asphaltic concrete (DGA), open-graded asphaltic con-
crete (OGA) and portland cement concrete (PCC), was con-
structed in a coldroom Natural snow and 1ce were applied
to the pa and an inste d shpping wheel was
driven over the sutfaces to generate frictiopal forces These
forces were measured and then used to evaluste the response
to salt application with time for three test temperatures
OGA had the lowest friction values at s temperature near
the freezing point, but higher imtal values or more rapidly
increasing values than DGA and PCC follewing salt apphcation
at the two lower p €S Op ppl rate
of saft on PCC and DGA lics between 100 and 300 ib/lane
milz (LM), and a higher rate resulted in shght or no improve-
ment in friction.  DGA showed anomalous results lower
friction for 300 ib/LM and higher friction for both 100
and 500 Ib/LM.

CR 82-19

WASTEWATER AFPPLICATIONS IN FOREST
ECOSYSTEMS.

McKim, H.L., et al, Aug 1982, 22p. ADA-119 994,
38 refs.

37-462

WASTE DISPOSAL, WASTE TREATMENT,
WATER TREATMENT, FOREST ECOSYSTEMS,
TREES (PLANTS), GROWTH, LAND RECLAMA.
TION, REVEGETATION, WATER POLLUTION.
Under proper design and 2 forest ccosy

in the central Umited States should renovate municipal was-
tewater as long or longer than conv ] al sys-

to solve the d heat { with phase
change for insulated g 1es including infimte stnps, rectan-
gular build lar storage tanks, and buncd pipes.
Anatytical sol are p d and graphed for a range
of parameters of practical importance.

CR 82-23

DIRECT FILTRATION OF STREAMBORNE
GLACIAL SILT.

Ross, M D, et al, Sep. 1982, 17p, ADA-120 751, 8
refs.

Lowman, R.A,, Sletten, R.S

39-1272

SEDIMENTS, GLACIAL DEPOSITS, GLACIAL
RIVERS, WATER TREATMENT, GEOLOGICAL
SURVEYS, EQUIPMENT.

A direct filtration, water treatment pilot plant was operated
on the Kenai River at Soldotna, Alaska, duning the summer
of 1980. The purpose of the pilot piant operattons was
to determine the feasibility of the direct filtration process
for removal of glacual sift The major crterion used to
determine feasibility was prod of water g less
than 10 NTU of turbidity For the range of raw water
turbidities encountered (22-34 NTU), the pilot plant testing
indicated that direct filtration was feasible and could
considered as an alternative to ionsl water

plants contmming sedimentation tanks

CR 82-24

SUBSEA PERMAFROST IN HARRISON BAY,
ALASKA: AN INTERPRETATION FROM SEIS-
MIC DATA.

Neave, K.G., et 21, Aug. 1982, 62p., ADA-121 020, 16
refs,

tems, especiaily when design hnutations are hydraulic loading
tate, heavy metals, P and Forest systems require
smaller buffer zones than agncultural systems and lower
sprinkler pressures Immatur . forests are better wastewater
renovators than mature for- .ts

CR 82:20
DECELERATION OF PROJECTILES IN SNOW.
wlbert, D.G., et al, Aug 1982, 29p, ADA-119676, 11
refs.
Richmond, P.W.

-1271
SNOW DENSITY, PENETRATION TESTS, PRO-
JECTILE PENETRATION, MILITARY RE-
SEARCH, VELOCITY, IMPACT STRENGTH
Instrumented M374 projectiles were faunched nto snow,
nylon, and Styrofoam targets using a 16 7-m radius centrifuge
For snow of 410-kg/cu m density, the 3 1-kg test projectile
expenienced decelerations of approximately 220, 400. and
$50 m/sq s (at & depth of 0 1 m) for imtizl impact velocities
of 15, 30 and 46 m/s respecively  These values disagree
with vajues predicted from a simple hydrodynamic drag
force approximation The decelerations measured for snow
targets were always greater than those measured for nylon
shaving targets {of density 120 kgicu m) indicating that
this matenal 1s not & good analog for snow of the density
used 1n these fests
CR 82-21
ACOUSTIC EMISSIONS FROM POLYCRYS-
TALLINE ICE.
St Lawrence, W F, et al, Aug 1982, 15p, ADA-119
632, 18 refs
Cole, D.M.
37-734
ICE CRYSTAL STRUCTURE, ICE ACOUSTICS,
COMPRESSIVE PROPERTIES, STATIC LOADS,
FRACTURING, STRESSES, STRAINS, TEMPER-
ATURE EFFECTS, TIME FACTOR, TESTS
The acoustic emisston tesponse from finc-grained polycrystals
line 1ce subjected to constant compressive loads was examined
A number of lests were ¢ § with the | stress
ranging from 08 10 367 MPs a1 a temperature of -5 C
The acoustic cnussion response w s recorded and the data
are presented with respect to ime and stran The source
of acoustic emissions tn e 1s considered in terms of the
formation of both mucrofractures and visiole fractures that
develop without catastrophic fallure of the we, A model
to describe the acoustic cmission tesponse s devcloped

Sell P.V.

39-1727

SUBSEA PERMAFROST, SEISMIC SURVEYS,
BOTTOM SEDIMENT, SEISMIC REFRACTION,
SEISMOLOGY, NATURAL RESOURCES,
OCEAN BOTTOM, UNITED STATES—ALASKA
—HARRISON BAY.

Velocity data denved from petroleum industry seismic records
from Harnison Bay show that high-velucity matenat (> 2km/s)
interpreted to be ice-bonded permafrost 15 common tn
the castern part of the bay, the depth to high velouty
matenial and velocity d n an orderly manner
with increasing distance from shore until the layer 1s no
longer apparent The western part of the bay s less
orderly, possibly g a different { and thermal
history This western part may be an iaundated section
of the low coastal plain characterized by the region north
of Teshekpuk Lake. and could have contaimed deep thaw
lakes, creating low velocity zones Along some seistmic
lhines, the high-velocity materiai extends approxmmately 25
km offshore.

CR 82-28

EXPERIMENTAL INVESTIGATION OF PO-
TENTIAL ICING OF THE SP# “"E SHUTTLE EX-
TERNAL TANK.

Ferrick, M.G., et al, Sep. 1982, 305p., ADA-121 330
Itagaki. K., Lermeux, G.E., Minas, S.E.

39-1712

AIRCRAFT ICING, TANKS (CONTAINERS),
SPACECRAFT, PROTECTIVE  COATINGS,
THERMAL INSULATION, ICE FORMATION,
COUNTERMEASURES, SURFACE TEMPERA-
TURE, STATISTICAL ANALYSIS, EXPERIMEN-
TATION.

The thermal protection system tiles on the space shuttle
Ocbiter aie extremely sensitive to impact damage Such
impacts could be caused by ice pasticies dislodged from
the outer surface of the externs) tank (E ) duning the launch
The ET. which contains the cryogenic propellant tanks, i
covered with a spray-on foam tnsulation (SOFI) to mnimize
we formation The objective of this nvestigation was
to cxpenmentally explore a range of environmentai condittons
for which s:gmhyc:m icing potentizl exists for the ET »;
sigmficant finding, which beeame evident carly in the expen:
mental program, was that computer models based upon the
average SOFI thickness predicted panel surface temperatures
that were considerably higher than those observed For
an assessment of scing. the important values to charactenize
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the SOFI are the minimum thickness and range of thickness,
Dense icc formation occurred most readily when a small
portion of the total surface arca had a temperature below
freczing.

CR 82-26

HYDROLOGY AND CLIMATOLOGY OF THE
CARIBOU-POKER CREEKS RESEARCH WA-
TERSHED, ALASKA.

Haugen, RK,, et al, Oct. 1982, 34p, ADA-122 402,
Refs. p.25-28.
§laughter, C.W., Howe, K.E,, Dingman, S.L.

7.1233

WATERSHEDS, DRAINAGE, PERMAFROST
HYDROLOGY, CLIMATE, RUNOFF, SfREAM
FLOW, PRECIPITATION (METEOROLOGY),
SEASONAL VARIATIONS, UNITED STATES—
ALASKA—CARIBOU CREEK.
The Canbou-Poker Creeks Research 'watershed 15 & small
drainage basin located 48 km northwest of Fairbanks, Alaska
Elevations within the watershed range from 210 to 826
m, and approximately 28% of its arca 1s undzrizin by permafrost.
Chimatic differences between the watershed and Fairbanks
are pnmanly due to the higher clevation of watershed.  Gen-
erally the watershed climatic sites are warmer in winter
and cooler n than Faitban} An lysis of
annual st data showed an basefl
recessions from year o year
for individuat storms averaged 035 for Canbou
Creek Compansons of spot discharge measutements of
predominantly permafrost and P fi t hed:
howed that permafr d watersheds have s much
“flashier™ resp top than non-permafrost water-
sheds A comparison of the annual flow distnibution of
the watershed indicated that Canbou Creek has lower summer
and higher wanter discharges per umt area than the Chena
or Salcha Rivers. The tempotal vanability of the flow
of Caribou Creck 15 low compared with small- and moderate-
sized streams in New England.

CR 82.27

LEAST LIFE-CYCLE COSTS FOR INSULATION
IN ALASKA.

Flanders, S.N, et al, Oct 1982, 47p, ADA-122 806,
6 refs.

Coutts, H.J.

37-1482

THERMAL INSULATION, BUILDINGS, COST
ANALYSIS, ECONOMIC ANALYSIS, CLIMATIC
FACTORS, FUELS, MILITARY FACILITIES.
R At fot i thiek for build
nsulation result from a study of fuel and construction, costs
of 12 military tnstallations tn Alasks. A companson bels¢en
the wnsulation thickness that a building owner mught choose
today and what he might choose 1n 20 years indicates a
trend for much thicker insulation in the future  An analysis
of how much more expensive s building butlt today with
the thickness that would be appropnate 20 years hence
indicates only a small penaity in hfe-cycle costs for the
additional insulation Therefore, 8 mimmum of R-32 walls
and R-62 attics is recommended for most of Alasks

CR 82-28

EVALUATION OF VAISALA'S MICROCORA
AUTOMATIC SOUNDING SYSTEM.

Andreas, E.L, et al. Oct. 1982, 17p., ADB-070 011L,
17 refs.

y o
The runoff-rainfall ratio

Richter, W.A

37-1529

MARINE METEOROLOGY, METEOROLOGI-
CAL INSTRUMENTS, METEOROLOGICAL

DATA, WIND (METEOROLOGY).

Dunng the Weddell Polynya Expedition 1n the southern
ocean, over 60 upper-air soundings were made with a Vaisala
MicroCORA A S System lled on the
Soviet icebreaker Mikhai Somov ~ The MicroCORA system:
measures the wind vector by using the Omega navaid signals
to track the balloon-borne radiosonde This windfinding
13 thus unaffected by any motions of the ground station,
the system s easy to use, and the data seem accurate
Companson launches. duning which the Vaisala radiosonde
and the sonde of another manufac rer were carned on
the same balloon, indicate that the MicroCORA pressure
and temperature data are also of high quality There
were problems with the MicroCORA measurement of humidi-
ty. however, because of an nordinate number of falures
of the humidity sensor, the Humicap, which 1s prone to
dnift After a3 unit-by-umit hardware evalustion of the
components of the MictoCORA system, its expected reliabihty
for use at <ca 15 judged only fair, several units were poorly
packaged, and scrvicing and tepair require a high degree
of technical expertise {Auth.)

CR 82-29

GROWTH OF FACETED CRYSTALS IN A SNOW
COVER.

g_;)l?gck. S C.Oct. 1982, 19p, ADA-122 792, 45 refs

-1722

SNOW CRYSTAL GROWTH, RECRYSTALLIZA-
TION, SNOW CRUST, DEPTH HOAR, HEAT
FLUX, VAPOR TRANSFER. GRAiN SIZE, THER-
MODYNAMICS., SNOW DENSITY. TEMPERA-
TURE EFFECTS, TEMPERATURE GRADIENTS,
SNOW COVER.




CRREL REPORTS

Ice grains in 3 snow cover with a low temperature gradient
assume 8 well-rounded equilibrium form However, st
temperature gradients of 0 1 to 0.2C/cm {depending somewhat
on temperature and snow density), the rounded grans recrystal-
lize 1nto a faccted kinctic growth form  The lar  rempera-

ture gradient must play » decisive role 1n mov+ ne vapor
fast enough to sustain the rapid growth rate ¢ ed with
the kinetic growth form Once the large Lurature
gradient 13 removed, the grains recrystallize to the
equitibrium form The recrystallization ocuu . i erther
direction without a change i bulk density.  The growth

of faceted crystals begins at the warmer base of the snow
cover where the excess vapor pressurcislargest A transition
between the overlying rounded grains moves upward in tirnc.
Faceted crystals also grow just below crusts of reduced

CR 82-33

ON THE DIFFERENCES IN ABLATION SEA-
SONS OF ARCTIC AND ANTARCTIC SEA ICE.
Andreas, E.L., et al, Oct. 1982, 9p, ADA-122 454, 41
refs. For another source see 36-2836 (MP 1517).
Ackley, S.F.

39-1728

SEA ICE, ICE MELTING, ABLATION,
METEOROLOGICAL FACTORS, ICE CONDI-
TIONS.

Arctic sea 1ce s freckled with melt ponds during the ablation
scason, Antarctic sca ice has few, if any On the basis
ofa slmplc surface heat budget. we investigate the meteorologt-

permeability, where the d vapor it can
sustain the excess vapor pressure needed for kinetic growth
The heat and vapor flows arc described using & model based
on thermodynamic equilibrium.  The temperature distnbu-
tion 18 shown to be quasi-linear at steady state in homogeneous
snow The recrystallization of the snow i1s modeled using
the rounded graine as sources and the faceted gramns as
sinks In the future this model should be extended to
acc:um for different temperatures among the sources and
sinks,

CR 82-30

EQUATIONS FOR DETERMINING THE GAS
AND BRINE VOLUMES IN SEA ICE SAMPLES.
Cox, G.F.N, etal, Oct. 1982, 11p, ADA-122 779, 13
refs.

Weeks, W.F.

37-1723

SEA ICE, BRINES, GAS INCLUSIONS, ICE DEN-
SITY, ICE TEMPERATURE, ICE SALINITY,
TEMPERATURE EFFECTS, COMPUTER AP-
PLICATIONS, ANALYSIS (MATHEMATICS).
Equations are developed that can be used to determine
the amount of gas present in sea icc from measurements
of the bulk tce density, salinity and temperature in the
temperature range of <2 to-30C.  Converscly these relation.
sips can be used to give the density of sea icc as a function
of 1ts temperature and sahnty, dering both the p

of gas and of sohd salts in the ice.  Equations are also
given that allow the calculation of the gas and brine volumes
n the 1cc at temperatures other than that st which the
bulk density was determined

CR 82.31

BERING STRAIT SEA ICE AND THE FAIRWAY
ROCK ICEFOOT.

Kovacs, A., et al, Oct. 1982, 40p, ADA-122 477, 45
refs.

Sodhi, D.S., Cox, G.FN.

39-1273

ICE CONDITIONS, SEA ICE, PRESSURE
RIDGES, ICE PRESSURE, ICE FORMATION,
OFFSHORE LANDFORMS, ICE LOADS,
GROUNDED ICE, AERIAL SURVEYS, BERING
STRAIT.

Information on sea ice conditions in the Benng Strait and
the 1cefoot formatlon around Fairway Rock, located in the
strait, 18 Cross- ! profiles of Fairway
Rock and the rehief of the iccfoot arc given along with
theoretical analyses of the possible forces active during icefoot
formation it 1s shown that the 1ce cover most likely
fals 1n flexure as opposed to crushing or buckhng, as the
former requires less force Ficld observations reveal that
the Fairway Rock icefoot 1s massive. with ndges up to
15 m high, a scaward facc only 20 deg from vertical, and
interior nidge slopes averaging 33 deg The 1cefoot 18
believed to be grounded and its width ranges from less
than 10 to over 100 m

CR 82-32

FLUID DYNAMIC ANALYSIS OF VOLCANIC
TREMOR.

Fernck, M.G, et al, Oct 1982, 12p, ADA-122 °78,
28 refs.

Qamar, A., St Lawrence, W.F,

37-1499

FLUID DYNAMICS, SEISMOLOGY. VOL-
CANOES, EARTHQUAKES, ICEQUAKES, GEO-
MAGNETISM.

Low-frequency (< 10 Hz) voleanic earthquakes onginate
st a wide range of depths and occur before, dunng. and
after magmatic cruptions The chatactenistics of these
earthquakes suggest that they are not typical tectonic events
Physically analogous processes occur in hydrauhic fracturing
of rock formattons, low-frequency icequakes 1n temperate
gisciers, and autoresonance in hydroclectric power stations
We proposc that unstcady fluid flow in voleamc conduits
is the source h of low-ft y volcanic
carthquakes (tremor)  The flutd dynamic source mechanicm
explains low-frequency carthquakes of arbitrary duration, mag-
mitude, and depth of ongin, as unsteady flow 15 independent
of physical propettics of the fluid and conduit Fluid
transients occur an both low-viscouty gases and high-viscouty
hquids A fluid transtent analysis can be formalated av
generally av s warranted by knowledge of the compoution
and physical praperties of the fluid, material propertics geome-
try and roughness of the conduit. and boundary conditions

cal y for the onsct of surface melting
in an attempt to explam these observations The low
relative humd y associated with the relatively dry winds
off the continent and an effective radiation parameter smaller
than that charactenstic of the Arctic are pnmanly responsible
for the absence of melt features in the Antarctic Together
these require a surface-layer air temperature above 0 C
before Antarctic sea ice can melt A ratio of the bulk
transfer coefficients C(H)/C(E) less than 1 also contributes
to the dissimilarity in Arctic and Antarctic ablation scasons
The effects of wind speed and of the seasice roughness
on the absolute values of C(H) and C(E) scem to moderate

CR 82-36

LONG-TERM MODIFICATIONS OF PERENNI-
ALLY FROZEN SEDIMENT AND TERRAIN AT
EAST OUMALIK, NORTHERN ALASKA.
Lawson, D.E., Nov. 1982, 33p, ADA-123 731, Refs.
p.30-33.

3723717

PERMAFROST THERMAL PROPERTIES, DEG-
RADATION, SOIL EROSION, SEDIMENTS,
TUNDRA, ENVIRONMENTAL IMPACT, THER-
MOKARST, ACTIVE LAYER, HUMAN FAC-
TORS ENGINEERING, UNITED STATES—
ALASKA--OUMALIK.

Camp construction and dnlting sctivities i 1950 at the
East Qumalik dnill site 1n northern Alaska caused extensive
degradation of sce-tich, perenmally frozen silt and irreversible
modification of the upland terrain In a study of the
long-term degradational cffects at this site, the near-surface
geology was defined by drilling and coning 76 holes (maximum
depth of 34 m) tn disturbed areas and by Iaboramry analyscs
of these cores Tetrain d

roads and excavations, camp structures and off- road vehicie
trails, were found to have severely disrupted the site’s thermal
regime Fhis led to a thickening of the active laycr.
g of the ground ice, thaw subsd, and thaw

regional differences, but finsl of this hyp
awaits better data, especially frum the Antarctic

CR 82-34

HYDRAULIC MODEL STUDY OF PORT
HURON ICE CONTROL STRUCTURE.

Calkins, D J,, et al, Nov. 1982, 59p., ADA-123 715, 8
refs.

Deck, D.S, Sodhi, D S.

37-2375

ICE CONTROL, HYDRAULIC STRUCTURES,
ICE NAVIGATION, ICE MECHANICS, FLOAT-
ING ICE, ARTIFICIAL ICE, ICE LOADS, ICE
FLOES, DOPED ICE PORTS MODELS.

The 1ce discharg h g n an ice control
structure was d d to bc af of the floe size,
1ce type, 1ce floe conditions and vessel direction. The
model data for the average icc dxschu%c per vessel tranmit
scaled to prototype values compsared favorably with data
taken at the St. Marys River 1cc control structure (ICS)
The mode!l results of the force measurements were also
consistent with data taken at the St Marys ICS The
dynamic loading dit were independent of vessel direc-
ticn The dynamic loading to the structure using 3 types
of 1ce (plastic, natural and urca-doped) showed a considerable
difference in thewr means and standard deviations The
urea-doped 1ce was evaluated for dynamuc loading conditions,
and reasonable peak values of 3 to § umcs xhc mean load
at cach measuting p were dent of
vessel dircction It appears that synthetic random 1cc
fiocs may be used in model studies where ice discharge
through an openming 1n a structure needs to be documented
This study shows the synthctic random ice floe discharge
to fall rcasonably within the values obtained for natural
1ce discharge for both rafted and non-rafied ice ficlds above
the ICS However, the question of whether synthenic
ice can be used for analyzing force distnibution #~1 dynamuc
force loading ctiteria cannot be fully answered at this time
because the toad distributions of the synthetic and naturat
flocs appear to differ

CR 82.35

CLIMATE OF REMOTE AREAS IN NORTH-
CENTRAL ALASKA: 1975-1979 SUMMARY.
Haugen, R K, Nov. 1982, 110p, ADA-123 719, 31
refs,

37-2376

CLIMATE, SNOW ACCUMULATION. PRECIPI-
TATION (METEOROLOGY), AIR TEMPERA-
TURE. TEMPERATURE GRADIENTS, STATIS-
TICAL ANALYSIS. TEMPERATURE VARIA-
TIONS, UNITED STATES -ALASKA

Aur temperature, precipitation, and some ground surface tem-
peratures predominantly from remote arcas of central and
notthern Alaska arc statistically and graphically summarized
on a monthly basis for a five-year period (1975 79) The
remote site data were obtained dunng the course of several
CRRE'. mvesugations  To provide a rorc comprehensive
coverage, these data are pr her waith data ob ‘|
at National Weather Service stations 11 the arca The
analyss 15 based on four climatic regions within the study
arca. the Continental Intenior the Brooks Range the Arctn
Foothills, and the Arctic Coastal Plain A detailed analyss
of coadal-inland summer air temperature gradients on the
Arctic Caastal Plain s gnen Station histories for the
1975-79 penod and tabulated air and ground temperature
statistics arc wncluded a< appendices
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ton of the sediments Slumps, sediment gravity flows
and collapse of matenals on slopes bounding thaw depressions
expanded the degradation laterally, with thermal and hydraulic
erosion removing material as the depressions widened and
deepened wik time Degradations! processes became less
active after thawed sediments thickened suffictently to slow
the increase 1n the depth of thaw and permit slope stabilization.
The site’s terrain 1s now irregular and hummocky with numer-
ous depressions Scasonal thaw depths arc deeper in dis-
turbed areas than in undxslutbed arcas and reflect the new

d and holopy The seventy of dis-
turbance 15 much greater at "East Oumalik than at another
old dnll site, Fish Creck The difference results prumanly
from differences in the physical propertics of the sediments,
including the quantity and distiibution of ground ice.  In
arcas simular to East Oumalih, the reroval or severe compac-
tion of the vegetative mat would cause sumilar adverse physical
changes to take place over two to three decades and should
thercfore be avoided

CR 82-37

LANDSAT-ASSISTED ENVIRONMENTAL
MAPPING IN THE ARCTIC NATIONAL WILD-
LIFE REFUGE, ALASKA.

Walker, D A,, et al, Nov. 1982, 59p. + 2 maps, ADA-
123 440, Refs, p 34-37.

Accvedo, W, Everett, K.R, Gayders, L, Brown, J,,
Webber, P.J

39-1274

TUNDRA, MAPPING, REMOTE SENSING,
GEOBOTANICAL INTERPRETATION, ENVI-
RONMENTS, SOILS, PATTERNED GROUND,
VEGETATION, CLASSIFICATIONS, LANDSAT,
UNITED STATES—ALASKA--ARCTIC NA-
TIONAL WILDLIFE REFUGE.

This report presents a Landsat-denved land cover map of
the northwest portion of the Arctic National Wildhfe Refuge,
Alaska The report 1s divided into two parts The
first 15 devoted to the iand cover map with detailed descriptions
of the mapping methods and legend The sccond part
18 a descnption of the study arca The classification system
used for the maps 15 an improvement over existing methods
of dcscnbmg tundra vegetation It 15 a comprechensive

4 of n¢ lature that con ly applies the same
critens for aII vegetaion umits [t 1s applicable for large-
and pping and 1s fe for describing vegeta-

tron complexes, which arc common in the pattetned- ground
terrain of the Alaskan Arctic The system 15 applicable
te Landsat-dernved land cover classifications The descrip-
tion of the study arca focuscs on five primary terrain types
flat thaw-lake plains, hilly coastal plains, foothills, mountainous
terratn, and niver flood plains Topography, landforms,
sonfs and vegetation are desenibed for cach terrain type
The report aleo «ontains area summanes for the Landsat-
derived map categories The arca summanes arc generated
for the five terrain types and for the 89 townships withm
the study areas Two land cover maps at 1 250,000 are
ncluded

CR 82-38
EV(;?[[))OW PERFORMANCE IN EXTREME
Flandc;‘s. SN . ctal, Dec, 1982, 21p, ADA-124 571,

For another version sce 35-2514. 10 refs

Buska. J . Barrett, S

38-4415

ICING, WINDOWS, WEATHERPROOFING,

MILITARY FACILITIES, THERMAL INSULA-
TION, COLD WEATHER CONSTRUCTION,
HEAT LOSS, AIR LEAKAGE, HUMIDITY, CON-
DENSATION, COUNTERMEASURES, COST
ANALYSIS

| streme cold causes heavy bushdup of frost. icc and condensa-
tion on many windows It alwo incresses the incentive
for impraving the airughtiess of windows aganst heat loss
Our study <hows that tghtening speafications for Alaskan
witdows to permit only 300 of the ar leakage allowed
by usrent Amenean arrightness standards s cconomically




CR

attractive. We also recommend mgle glazing 0 much
of Alaska to avoid window icing in homes and barracks.
We base our conclusions on & two-year ficld study of Alaskan
military bases that included recording humidity and tempera-
ture data, observing moisture accumulation on windows and
messuting airtightness with & fan pressunization device.
CR 82-39

BRINE ZONE IN THE MCMURDO ICE SHELF,
ANTARCTICA.

K(;vacs. A, et al, Dec. 1982, 28p., ADA-124 516, 29
refs.

Gow, A.J., Cragin, J.H., Morey, RM.

373355

ICE SHELVES, BRINES, ICE SALINITY, AN-
TARCTICA—MCMURDO ICE SHELF.

A 4.4.m-high bnne step in McMurdo Ice Shelf has migrated
sbout 1.2 km 1 4 years This rugration s proof of
the dynamic nature of the step, which is the leading edge
of a brine wave that onginated at the shell edge after
a major break-out of the McMurdo Ice Shelf.  The inland
b y of brine 18 1zed by a senes
of descending steps that are believed to represent terminal
positions of separate intrusions of brine of similar orgin
The inland boundary of  bnne percolation 1s probab',
controlled largely by the depth at which bnne encounters
the firn/ice transition (43m) However, this boundary
18 not fixed by permeability considerations afone, since measur-
:ble movement of brine 13 still uccurning at the inland bouLndar)(

both from the snow surface and from the air, & shelf thickness
of about 275 m was easily detected  The bulk

CRREL REPORTS

depth 1n the model. The decrease in removal rate a8

of the ice sheif at Site J-9 was higher than onginaily annc:pated’.
and this hmited the radar sounding depth to about 405
m when operating at a frequency of 20 MHz {Auth.
mod )

CR 82-44

CASE STUDY OF LAND TREATMENT IN A
COLD CLIMATE—WEST DOVLR, VERMONT.
Bouzoun, J.R., et al, Dec. 1982, 96p., ADA-125 438,
42 refs.  Collection of two articles.

Meals, D.W,, Cassell, E.A.

37-3494

ICE FORMATION, WASTE TREATMENT,
WATER TREATMENT, SNOW ACCUMULA-
TION, LAND RECLAMATION, COLD WEATH-.
ER PERFORMANCE, GROUND WATER,
WATER PIPELINES, HYDROLOGY, NUTRIENT
CYCLE, SURFACE WATER

A Slow rate land treatment system that operates throughout
the year in a very cold climate i3 described in detait  Infor-
mation on the geology, soils, vegetation, wildhfe and the
chimate at the site 15 also p d Winter |
problems such as 1ce formation on the clevated spray laterals,
snd freczing and plugging of the spray nozzles are discussed,
as are their solutions The detaled results of a i-year
stud)y to charactenze the ] perf of the system,

F of the as 1t mugl gh
the 1ce shell preferentistly precipitates virtually all sodium
sulfate, and concormtant removal of water by freezing 1n
all pore spaces of the infiltrated firn produces residual brines
approximately six times more concentrated than the onginal
scawater. {Auth.))

CR 82-40

BREAKING ICE WITH EXPLOSIVES.

Mellor, M., Dec. 1982, 64p., ADA-123 761, 25 refs.
37.2378

ICE BREAKING, ICE BLASTING, EXPLOSIVES,
EXPLOSION EFFECTS, UNDERWATER EXPLO-
SIONS, ICE COVER THICKNESS, STATISTICAL
ANALYSIS, COMPUTER  APPLICATIONS,
ANALYSIS (MATHEMATICS), DESIGN.

‘The use of explosives to break floating ice sheets 1s described,
and test data are used to develop curves that predict explosives
effects as 1ce thickness, charge size, and charge depth vary
Application of the curves to 1 prob) is ilf d
by numencal examples  The general features of underwater
explosions are reviewed and related to ice blasing ~ Quasi-
static plate theory is considered, and 1s judged to be inapplicable
to explomve cratenng of ice plates The speciﬁ'c energy

for op d rce bl g 13 found to quite y
with the specific encrgy of iccbreaking ships Al available
ficld dats for ice bl are tabulated di h

5 tn app 5
with details of the regression analyses from which the design
curves are gencrated

CR 8241

EVALUATION OF PROCEDURES FOR DETER-
MINING SELECTED AQUIFER PARAMETERS.
Daly, C.J, Dec. 1982, 104p., ADA-125 437, Refs.
p.93-104.

37-3496

GROUND WATER, WATER FLOW, HYDROLO-
GY, PERMEABILITY, WATER POLLUTION,
POROSITY, TESTS.

Many of the important factors influencing the choice of
spprooniate  aquifer test procedures are presented The
concepts of bias, accuracy and spatial vanability are explained
The definitions of a number of aquifes parameters are developed
from basic princsples demonstrating the underlying assumptions
and | The p dered are pi tne
head, hydrauhic conductivity /intrinsic permeability, flow direc-
tion, specific discharge magnitud iy, vol

flow rate, totel poromty, cffective porosity, aversge lincar
velocity, storage cocfficient, specific yield, dispersion coefli-
cient-aquifer dispersivaty  For cach parameter several tech.
niques are described, cvaluated and ranked in terms of per-
ceived p ! y. simpheity and value to

transport studses It must be stressed, however, that the
cvaluations arc based principally upon th i ground:
and not upon zctual of the desnibed pr
CR 82.42

EFFECTS OF CONDUCTIVITY OF HIGH-RESO-
LUTION IMPULSE RADAR SOUNDING, ROSS
ICE SHELF, ANTARCTICA.

Morey, R.M , ctal, Dec 1982, 12p., ADA-124 456, 16
refs.

Kovacs, A

37-3354

RADAR ECHOES, ELECTRONIC EQUIPMENT,
ICE COVER THICKNESS, OCEAN CURRENTS,
ANTARCTICA—ROSS ICE SHELF

The system was evaluated to detect sea ice on the bottom
of the Rosy lce Shelf, detect the preferred honzontal ¢-
axis tmuthal ditection of the sea icc ¢rystais and determine
the direction of the currents under an Antarctic tce sheif
Sutface radar sutvey on the Ross fce Shelf 3t Site J9
snd surface and arhorne radar profiling on the McMurdo
1ce Shelf were made The CRREL impulsc radar system
was unable to detect the shelf bottem at Site J 9, which
dnilling revealed to be 416 m below the snow surfsce The
radsr system was used o profile the McMurdo [ce Shelf

per
to lop N and P budgets for the system, to monitor
specific hydrologic events on the spray field, to monitor
shaliow groundwater qualty, to momtor the groundwater
quality in off-site wells, and to monmitor the water quality
of two rivers that border the site are presented Recommen-
dstions for the design and operation of other slow ratc
land treatment systems to be constructed in cold climates
arc ncluded.

CR 83.01

ANALYSIS OF ROOF SNOW LOAD CASE
STUDIES; UNIFORM LOADS.

O'Rourke, M, etal, Jan 1983, 29p., ADA-126 330, 12

refs.

Koch, P., Redfield, R.

37-3351

ROOFS, BUILDING CODES, SLOPE ORIENTA-
TION, DESIGN, STATISTICAL ANALYSIS.

Roof snow load case studies gathered throughout the Umited
States over a three-year peniod are analyzed. The objective
of the analysis 15 to determine a relationship between the
snow load on the ground and the corresponding uniform

d 15 supported by the krown dependence
of Henry’s constant and diffusivity on temperature The
model was validated on a second overland flow system.
The surface soil concentrations of the trace organics determned
at the end of the experiment suggest that a secondary mech-
anism fenews the sutface activity rapidly cnough so that
contaminants do not build up on the surface, with the possible
exception of PCB. Biodegradation 1s suggested as the
predomi dary h rather than volatihizauon
becsuse substances less volatile than PCB wete not found
at the end of the expenment

CR 83-04

ICE GROWTH ON POST POND, 1973-1982.
Gow, A.J, et al, Feb, 1983, 25p., ADA-126 334, 15
refs.

Govoni, J W,

40-4676

ICE GROWTH, ICE DETERIORATION, PONDS,
SNOW ICE, ICE COVER THICKNESS,
METEOROLOGICAL FACTORS, SEASONAL
VARIATIONS, ICE MODELS, DEGREE DAYS,
STEFAN PROBLEM, UNITED STATES—NEW
HAMPSHIRE—POST POND.

Measurements and analysis of scasonal ice growth and decay
on Post Pond, New Hampshire, for the period 1973-1982
are presented  Observations included ice thick

ments, cxamnation of the varous ice types contnbuting
to the 1ce cover, and of {ogical parame-
ters for correlauon with and modeling of the ice growth
process. The overall nature of icc growth and decay
(ice loss) on Post Pond has been ascertained, the seasonal
vanability 1 the timing of freeze-up and ice-out and the
duration of the iwce cover have been determined, and the
relationship of ice growth to freczing-degree-day records eva-
luated on the basis of a Stefan cond quat dified
to deal with ice sheets covered with or free of snow.  Ice
growth occurs predominantly by the direct freezing of lake
water, but snow ice may compose as much as 50% of the
tce cover in winters with Higher than average snowfall.
Freeze-up leading to the establishment of 2 stable ice cover
occurs duning the 4-week period from the end of November
1o the end of D b M ] ice thick

were from 45 to 67 cm and are generally attained duning
the first two weeks of March, tce-out, marking the final
disappeatance of ice from Post Pond, usually occurs by
the third week of Apni The overail rate of ice loss
1s three to four times that of ice growth, and 1y dominated
mtislly by meitng from the top. As much as 50% of
the 1cc may be lost in this way before the onset of any

snow [oad on flat and sloped roofs The main p bottom melting Final d of the ice cover 15 usually
dered are the th i <h s of the roof. the expedited dling fting from pref 1 mel

roof slope and the exposure of the structure Exp and d of the ice at crystal boundanes.

bas the strongest cffect on the rato of ground to roof

snow loads  Compansons are made with exisung and CR 83-05

proposcd building codes and dard: DYNAMIC ICE-STRUCTURE INTERACTION

CR 83-02 DURING CONTINUOUS CRUSHING.

COMPUTER MODELING OF TIME-DEPEND-
ENT RIME ICING IN THE ATMOSPHERE.
Lozowski, E.P,, et al, Jan 1983, 74p., ADA-126 404,
19 refs,

Oleskiw, M.M.

37-3497

AIRCRAFT ICING, ICE ACCRETION, TIME
FACTOR, ICE FORMATION, COMPUTERIZED
SIMULATION, HELICOPTERS, MATHEMATI-
CAL MODELS.

A numerical mode! of fime ice accretion on an arbitrary
two-d | aurfoil s p d The physics of the
model are described and results are presented that demonstrate,
by companson with other theoretical data and experimental
dats, that the model predictions are behievable Results
arc also pr d that il the bility of the model
to handle tme-depend nime ice i taking nto
account the feedback between the sce accretion and the
suflow and droplet trajectory ficlds

CR 83-03

ASSESSMENT OF THE TREATABILITY OF
TOXIC ORGANICS BY OVERLAND FLOW.
Jenkins, TF . et al, Jan. 1983, 47p, ADA-126 384,
Refs. p 28-30.

Leggett, D.C., Parker, L V. Oliphant, J.L, Martel,
C.J, Foley, BT, Dicner, C.J

37-3498

WASTE TREATMENT, WATER TREATMENT,
LAND RECLAMATION, TEMPERATURE EF-
FECTS. SLOPES, WATER POLLUTION, AB-
SORPTION, WATER FLOW

The removal efficiency for 13 trace organies m wastewater
was siudied on an outdoot, prototype overland flow land
treatment system The remnval for cach of these substances
was greater that 94°- at an apphicanon rate of 04 cm/hr
The percent removals declined as application rales were
increased The rate of removal from solution was described
by the sum of two mass-transport hmited, fisst-order rate
cocffictents fepresenting volattlhizaton 2nd sorption A
model based on the wofilin theory war developed, the
abserved removal rate cocfficients were regressed against
three propertics of cach substance the Henry's constant,
the octanol water partitton voefficient and the molecular
weight  The dependence of the remosal process on tempera.
ture was studied and v ancduded along with average water
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Msittinen, M., Feb 1983, 48p., ADA-126 349, 22
refs.
37-3441
ICE SOLID INTERFACE, OFFSHORE STRUC-
TURES, PILE STRUCTURES, ICE PRESSURE,
DYNAMIC LOADS, ICE LOADS, VELOCITY,
TESTS.
This report presents the results of dynamic ice-structure
model tests conducted at the CRREL lce Engineer-
ing Facility A flexible, single-pile, bottom-founded offshore
structure was simulated by a test pile with about 2 one-
to-ten scale ratio Urea (instead of sodium chlonde) was
used as dopant to scale down the ice propertics, resulung
in goed model ice propertics Six ice fields were frozen
and 18 tests carned out in all cases disuinctive dynamic
sce-structure interaction vibrations appeared, from which abun-
dant data were collecicd in tests with hincar tee veloaty
sweep, sawtooth-shaped ice force fluctuations occurred first.
With increasing velocity the natural m +les of the test pile
were excited, and shifts from one mode » another occurred
The maximum e force values appearcd mostly with low
loading rates but high forces appearcd randomly at high
e veloaities As a general trend, ice force maximums,
averages and st. ndard deviatons decreased with increasing
tce velocities The aspect ratio cficct of the ice force
wn coninuous crushing follows the same dependence as in
static loadings The frequency of observed ice forces 13
strongly dominated by the natural modes of the structure.
Dynamically unstable natural modes tend to make the develop-
g 1ce force frequencics the «ame as the natural frequencies

CR 83-06

CHEMICAL FRACTIONATION OF BRINE IN
THE MCMURDQ ICE SHELF, ANTARCTICA.
Cragin, J H . etal, Mar 1983, 16p.. ADA-127 821,23
fefs

Gow, AJ. Kovacs, A

38-688

ICE CORES, ICE SALINITY, ICE COMPOSITION,
ICE SHELVES, ICE PHYSICS, ANTARCTICA -
MCMURDO SOUND

Duning the austeal <ummers of 1976-77 and 197%-79, severst
e cores were taken from the MuMurde Tee Shelf brine
zone to insestigate its thermal, phy scal and chemical praper-
tice Chemical analyses of brine samples from the youngest
tuppermost) brine wase <how that it contains <ea salts in
normal swasater propostions ¥ urther mland, deeper and




CRREL REPORTS

older brine layers, though slightly highly saline (S > 200%).
are severely depleted in (S04)2-/Na+4 rmatio being an order

of magnitude less than that of normal seawater Analyses

of Nat, K4, Ca2+, M2+, (S04)2- and Cl-, together
with solubility and temperaturc considerations, show that
the sulfate depletion is due to selective precipitation of mirab-
lite, Na2S0410H20.  The location of the inland bounda
of brine pencetration is closely related to the depth at whic|
the brine encounters the fimn/ice transition. However,
& small but measurable migration of bnne 18 still occurnng
in otherwise 1m§ermclble ice, this s attributed to cutectic
dissolution of the icc by concentrated bnne as 1t moves
nto l:i;:epet and warmer parts of the McMurdo lce Shelf
(Auth.

CR 83-07

ANALYSIS OF DIFFUSION WAVE FLOW
ROUTING MODEL WITH APPLICATION TO
FLOW IN TAILWATERS.

Ferrick, M.G,, et al, Mar. 1983, 3ip, ADA-128 142,
18 refs.

Bilmes, J., Long, S.E.

39-1252

DAMS, WATER FLOW, WATER WAVES, HY-
DROLOGY RIVER FLOW, FLOW MEASURE-
MENT, MATHEMATICAL MODELS, DIFFU-
SION,

Peak power with h P creates
flow condittons charactenized by high and low flows wnh
abrupt transitions between these states Flows occurring
n tailwaters typically form sharp-fronted, large-amplitude
waves of rcluwely short period An understanding of
the tion of these waves
15 important both for direct -pplncuuon in studies of the
tmiwater and because of the smmilanty of these waves to
those following a dara break An analysis of the dynamic
cquations of open channel flow is used to quantfy the
relative importance of flow wave convechion, diffusion and
dispersion in rivers.  The relative importance of each process
is related to the relative magnitude of terms in the dynamic
equations, providing s physical basis for model formulation
A one-dimenstonal diffusion wave flow routing model, modified
for tailwaters, simulates the important physical processes
affecting the flow and 18 stmghtforward to apply The
model 15 based upon 8 of the k

wave cquation

CR 83-08

PROPERTIES OF UREA-DOPED ICE IN THE
CRREL TEST BASIN.

Hmy::gu,l( , Mar. 1983, 44p , ADA-128 219, 34 refs
38-44

DOPED ICE, UREA, ICE STRENGTH, ICE
COVER THICKNESS, ICE MECHANICS, HY-
DRAULICS, FLEXURAL STRENGTH, ICE MOD-
ELS, AIR TEMPERATURE, TESTS.

In the course of model tests with ures-doped ice in the
CRREL Ice Engineening Facility test basin, the growth process
and the physical Iﬂd mechnmcul properties of the model
1ce were which were vaned
wete: ufes concentration in the tank water, air temperature
during growth, growth duration, and tempering time Uni-
formity of ice thick and ice | properties over
the whole tank area were found to be sausfactory The
structure of the urea-doped ice was found to be similar
to that of the ice except for & relatively thick incubation
layer over a de dendrmc bottom layer.  Empirical rclatmmhxps

were ice thick and negat e
hours, mecharical properties and growth lcmpcramre, urca
and 1ce thick and red n

properties and tempenng time The results of the study
are presented in charts which permit relable scheduling
of model tests with required ice thick and 1ce fl 1
strength.

CR 83.09
SHORE ICE RIDE-UP AND PILE.UP FEA-
PART 1: ALASKA'S BEAUFORT SEA

Ko;lgcs, A Mar. 1983, 51p, ADA-127 198. 24 refs
38

FAST ICE, ICE PILEUP, ICE OVERRIDE, SEA
ICE, SHORES, SHORELINE MODIFICATION,
BEACHES, BEAUFORT SEA

Recent observations of shore e mic-up and nide-up along
the coast of the Alaska Beaufort Sex arc presented.  Informa.
tion is given to show that ses e movement on shore
has overndden stecp cosstal bluffs and has thrust inland
over 150 m, gouging 1nto and pushing up mounds of beach
sand, gravel. boulders and peat and. inland. the tundra matenal
The fting ice scar hology was found to remain
for tens of years Onshorc ice mosements up to 20
m are refatively common, but thoae over 100 m are very
nfrequent Spninig 18 a dangerous tme, when sea e
melts away from the shore, allowing ice to morc freely
Under this condition, dnving stresses of less than 100 KPa
can push thick sca ice onto the land

CR 83-10

COMPUTER MODELS FOR TWO-DIMEN-
SIONAL STEADY-STATE HEAT CONDUCTION.
Alfbcrt, MR, et al, Apr. 1983, 90p., ADA-128 793, 8
rels.

Phetteplace, G.

38-543

PERMAFROST HEAT TRANSFER, PERMA.-
FROST PHYSICS, FROST ACTION, THERM.AL
CONDUCTIVITY, UNDERGROUND PIPE-
LINES, BOUNDARY LAYER, COMPUTER PRO-
GRAMS, MATHEMATICAL MODELS.

This report } the develop and venfication of
two modecls of two-d; | stcady-state heat
conduction including a vanety of boundary conditions  One
15 & finite difference program and the other 1s a finite element
program The results of each program are compated to
two analytuc solutions, and to one another

CR 83-11

RADAR PROFILING OF BURIED _2EFLEC-
TORS AND THE GROUNDWATEX TASLE.
Selimann, P.V., et al, Apr 1983, 1€p., ADA-130 225,
17 refs.

Arcone, S A, Delaney, AJ.

38-544

RADAR ECHOES, SEASONAL FREEZE THAW,
WATER TABLE, SUBSURFACE lNVESTlGA-
TIONS, PROFILES GROUND WATER, SOIL
FREEZING, GROUND THAWING.

Investigations of ground radar performance over thawed and
scasonslly frozen silts, and sands and gravels containg
artificial and natural reflectors were carried out in Alaska
The radsr emitted 5-10 ns pulses, the center frequency of
which was approximately 150 MHz  The attificial reflectors
were metal sheets and discs and the natural reflectors were
the groundwater table and interfaces between frozen and
thawed matenal

CR 83-12

COMPUTER MODELS FOR TWO-DIMEN-
SIONAL TRANSIENT HEAT CONDUCTION.
Aslbcrgz, M.R,, Apr. 1983, 66p., ADA-134 893, 9 refs.
38-87

HEAT TRANSFER, FREEZE THAW CYCLES,
HEAT PIPES, HEATING, MATHEMATICAL
MODELS, COMPUTERIZED SIMULATION,
PHASE TRANSFORMATIONS.

This paper d the devel and fi of
two fimte difference models that solve the general two-
dimensional form of the heat conduction equation, using
the alternative-direction implicit melhod Both can handie
convective, ux, p e and semi-
mfitite bound: The d d may be com-
posed of many matenals.  The first program, ADI, solves
for the case where no change of state occurs ADIPC
solves for the case where a freeze/thaw change of phase
may occur, using the apparent hen capacity method Both
models are venfied by compatison to analytical results

CR 83-13

REVIEW OF THE PROPAGATION OF INELAS-

TIC PRESSURE WAVES IN SNOW.

g\ében._]D.G., Apr. 1983, 26p., ADA-128 714, 35 refs
44 1

SNOW ELASTICITY, EXPLOSIVES, WAVE

PROPAGATION, PRESSURE, ELASTIC WAVES,

DETONATION WAVES, TESTS.

CR

dependence of brttle fraclurc s!rcngth on gram size. A
umaxial tensile testing
tion and loading system dcsxgn was dcveloped and cmploycd
to venfy the model The tensile sncnilh of 1ce 1n purely
bnttle fracture was found to vary with the square root
of the recipracal of grain size, supporting the relationship
that the theory suggests The mherent strength of the
1ce lattice and the Hall-Petch slope are cvalysted and findings
discussed in relation to previous results Monitoring of
was Ineorp d in the tests, providing

of microfi during ice deforma-

nto the pi

tion

CR 83-15
LAKE WATER INTAKES UNDER ICING CON-
DITIONS.
Dean, A.M,, Jr., May 1983, 7p, ADA-128 757, 52
rels.
38.4418
WATER INTAKES, ICE CONDITIONS, ICE PRE-
VENTION, LAKE WATER, ICE MECHANICS,
DESIGN CRITERIA, ICING.
An intake may be restricted or clogged by active frazl,
passive frazit brash, of a combinstion of these iwce forms.
The exact rature of the interactions among the intake structure,
the ice and the hydraulic and meteorological conditions that
lcn(’ 10 1cing problems 13 cxtremely site- spec:(c The better
these p are q d, the more taitored and
cal the solution A defense against these tce forms may
be formulated in four areas the onigin of the ice, the transporta-
tion mechanics of the ice. the accumulation charactenstics
of the ice, and the form of the 1ce when 1t is 1n the
area of influence of the intake  To produce & lake intske
structure that or ¢l icing problems, one
may devise an unconstrained of a constrained design.  To
evaluate solutions to ing problems and/or to supplement
tncomple(c data, 2 scale- modcl investigation 1$ recommcnded
A would be y expen-
sive The more data labie th h sit ing
and model studies, the better the problcm (and therefore
the solution) can be bracketed  This paper provides guidance
for developing a site-specific solution

CR 83-16

DEVELOPING A MODEL FOR PREDICTING
SNOWPACK PARAMETERS AFFECTING VEHI-
CLE MOBILITY.

Berger, R.H., May 1983, 26p.,, ADA-134 878, Refs.
p.23-26.

38-878

SNOW COVER EFFECT, TRAFFICABILITY,
VEHICLES, SNOW DEPTH, SNOW DENSITY,
SNOW ACCUMULATION ABLATION, TEM-
PERATURE EFFECTS, MODELS

The presence of snow on the ground ¢an impose limitations
on the mobility of wheeled and tracked vehicles. Sanow
depth and density are the two most casily measured snow
propertics that can be related to mobility over snow Exist-
ing models of snowpack lation and at

and m- dels of nternal snowpack struvture were exlmmed
to deternut.e if a model of the snowpack can be developed
for use in predicting the snow parameters that affect mobility
Simple models, such as temperatute indes models, do not
provide sufficient snowpack details and the more detasled
models required ton many meatured mputs Components
of the various models were selected from a basis of a snowpack
mode! for predicting snow prapertics related 1o mobility
Methads of obtaining the input data for some

A review on past experimental and theoretical work indicates  over snow
a need for 1 exper! to 1zc the
response of snow to nelsstic pressurc waves Pressure

data from previously conducted explosion tests arc analyzed
to estimate the elastic imit of snow of 400 kg/cu m density
to be about 36 kPs This pressure correspands to a scaled
distance of 16 mihg exp 1/3 for charges fired bencath
the syrface of the snow, and to a scaled distance of 12
m’hg exp 1/3 for charges fired in the arr The effects
of a snow cover on the method of cleaning a mineficld
by using an cxplnsn-c charge ﬁrcd i the ar above the
sow <urface are aio d d and d are
given for further work tn this arca Explosive pressure
data arc used to cstinate the maximum ¢ffective scaled
radius for detonating buried mincs at shallow depth to be
08hgexp 13 Fuel-air cxplosive will increase this effective
radius significantly because of the increase i the wize of
the source region

CR 83-14

STUDY ON THE TENSILE STRENGTH OF ICE
AS A FUNCTION OF GRAIN SIZE.

Ct;mcr.l H ., ctal. May 1983, 38p, ADA-134 889, 30
rels

Schulson, E M, St Lawrence, WF,

382189

ICE CRYSTAL STRUCTURE, TENSILE PROPER-
TIES, ICE STRENGTH, ICE CRACKS. GRAIN
SIZE, ICE DEFORMATION, COMPRESSIVE
PROPERTIES, BRITTLENESS, FRACTURING
An anatyss of we fracture that tncorporates distocation me-
chames and hinear clastic fracture mechaniks s discussed
The denived sclationships predict a hittie (o ductile transtion
w pelyorystalhine sce under tenston with a Hall-Peteh type
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arc suggested and arcas where more desclopment
1s needed are described

CR 83-17
COMPARISON OF SEA ICE MODEL RESULTS
USING THREE DIFFERENT WIND FORCING
FIELDS.
Tucker, W.B., June 1983, 11p.. ADA-134 462, 11 refs.
38-879
ICE MODELS. SEA ICE, WIND PRESSURE, ICE
MECHANICS, ATMOSPHERIC PRESSURE, ICE
COVER THICKNESS
A sca e model was apphied o the East Greenland Sea
to exanine a 60-day ke sdvance period beginning | October
This nvestigation compares model rewults using
driving geostrophic wantd fickds derved from three sources
Winds caleulated from sca-level pressares obtained from the
Natonal Weather Serviee s operational analysis system result-
cd i sirong velocities coneentiated 1 a narrow band adjacent
to the Greetdand woast. with moderate selocatics ¢lsewhere
The madel showed cwessne ne tramsport and thickness
butld upe 1 the coastal region The cxtreme pressure
gradient paralic! to the coast resulted partiidly from a pressure
reducion proccdure (hat was apphie § to the terran-foilowing
<igma courdinate system to obtain «ca lescl pressures. Addae
tronal sca lovel pressure £ ds were obtamed from an independ-
et optitnal intespolation walyus that merged FGOE buoys
deifting wn the \rctie basn with hgh tatitude tand stations
and from manual digttiration of the \NWS hand-analyzed
Sorthern Hemisphere Sutface Charts Muadehng results
weing winds derised from both of these fields agreed favorably
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CR 83.-18

DETECTION OF CAVITIES UNDER CON-
CRETE PAVEMENT.

ngam,A et al, July 1983, 41p., ADA-131 851, 10
refs.

Morey, RM.

38-470

CONCRETE PAVEMENTS, CAVITATION,
RADAR ECHOES, DETECTION, CRACKING
{FRACTURING), PROFILES.

An evaluation of an impulse ndlr system for detectm;
cavities under d, and ficld

or equst to 0.2 m.

The d gouge or
are usually 1 and bly cl

y , with the most
llet to the general trend
of the coasthne  The value of the mean number of gouges
{deeper than 02 m) per kilometer measured normal to the
trend of the gouges, varies from 02 for protected lagoons
to 80 in water between 20 and 38 m deep in unprotected
offshorc regions.  The dmnbuuon of the spacings between
gouges as d along a track 18 a negative
exponential,  The form of the frequency distribution of
the mean numbcr of gouges vanes with water depth and

1 for [ and sh offshore areas, positively
skewed for 10 to 20 m depths off the barner islands, and
near-normal for decper water.  As a Poisson distribution

ht.

results are presented. It was round that a dual
mode of surveying was |deal for void detection In this
mode one na ve mode snd a
second, offset from the ﬁm. operatcd 1 a receive-only
mode.  This ar f] type profile

gives 3 ble fit to the mean number of gouges distribu-

tions for all water depths, 1t is suggested that gouging can

be taken as approximating a Poisson process in both space

and ime  The distnbutions of the largest values per kilome-

ter of gouge dcpths, gouge widths, and heights of the lateral
of

survey to be performed, which pled sub t voids
to be easily detected Field trials were held at Plattsburgh
Air Force Base, where 28 cavitics were detected and mappcd
Dniling of holes venfied that a cavity existed and all

plowed from the gouges are also

mvesugnted Limited data on gouging rates give an average
f § gouges per kilometer per year xlmglcs are given
ot‘ the pp of the data set to hypothetical design

cavity depth to be measured The cavities vaned from
15 m. to 23 1n 1 depth and were up to 20 fi long.
CR 83-19

ICE FORCES ON MODEL BRIDGE PIERS.
H;ynes, F.D., ctal, July 1983, 11p., ADA-133 082, 20
refs.

Sodhi, D.S., Kato, K., Hirayama, K.

38-395

ICE PRESSURE, ICE LOADS, ICE SOLID INTER-
FACE, ICE PUSH, ICE MECHANICS, BRIDGES,
PIERS, ICE STRENGTH, MODELS, FLEXURAL
STRENGTH, TESTS.

Senall 1e fab d

y were d on model

bridge picrs in the CRREL tcst basin.  The experiments

were performed by pushing model ice sheets against structures

and monitonng the ice forces during the ice/structure interac-

tion.  The parameters, vaned during the test program,

were the geometry of the bndgc piers and the velocity,
and fl of the ice.  The results

are presented 1n the form of icc forces on sloping and

vertical structures with different geometries Dunng 1ce

action on sloping structures, a phenomenon of transition

of failure mode from bending to crushing was observed

as the ice velocity was steadily increased.

CR 83-20

LAND TREATMENT RESEARCH AND DEVEL-

OPMENT PROGRAM: SYNTHESIS OF RE-

SEARCH RESULTS.

Iskandar, I K., et al, Aug. 1983, 144p., ADA-134 540,

Refs. p.63-124.

Wright, E.A.

38-4419

WASTE TREATMENT, WATER TREATMENT,

SANITARY ENGINEERING, LAND RECLAMA-

}'}13%!;% DESIGN CRITERIA, RESEARCH PRO-

d with the d of oil from sreas
wn the Alaskan porton of the Beaufort Sea.

CR 83-22

TRANSPORT OF WATER IN FROZEN SOIL. 1.
EXPERIMENTAL DETERMINATION OF SOIL-
WATER DIFFUSIVITY UNDER ISOTHERMAL
CONDITIONS.

Nakano, Y., et 2], Aug. 1983, 8p., ADA-135 419, For
another source see 37-4218. 13 refs.

Tice A.R., Oliphant, J.L., Jenkins, T.F.

38-4462

FROZEN GROUND MECHANICS, SOIL WATER
MIGRATION, FROST HEAVE, UNFROZEN
WATER CONTENT, SOIL MECHANICS, WATER
TRANSPORT, ANALYSIS (MATHEMATICS),
EXPERIMENTATION.

A new expenmental method for measuring the soil-water
diffusivity of l‘rozcn soil under 1sothermal condmons s intro-

CRREL REPORTS

enzymes and visble microbial biomass, for up to one year
sfter treatment. Ectomycorrhizal roots of Salix on the
treated plots showed a significant reduction in viable bromass,
number of mycorthizal roots, and respiration rates of the
viable roots.

CR 83-2%

ICE ACTION ON PAIRS OF CYLINDRICAL
AND CONICAL STRUCTURES.

Kato, K., et al, Sep. 1983, 35p., ADA-I34 595, 22 refs.
Sodh|, D.S.

38-881

BRIDGES, PIERS, ICE LOADS, OFFSHORE
STRUCTURES, ICE PRESSURE, ICE SOLID IN-
TERFACE, COMPRESSIVE PROPERTIES, FLEX-
URAL STRENGTH, TESTS.

Ice action on two cylindrical and conical structures, focated
side by side, has been investigated in a small-scale experimental
study to determine the interference cffects on the 1ce forces
generated duning ice-structure int The p

of the two structures changes the mode of ice fatlure, the
magnitude and direction ol' tce forces on the individual
structure, and the d q y of ice force
Interference effects were determined by comparing the experi-
mental results of tests at different structure spacings.

CR 83-26

MECHANICAL ICE RELEASE PROCESSES. 1.
%(E)I;&-SHEDDING FROM HIGH-SPEED RO-
ltaga4k6|, K., Oct. 1983, 8p., ADA-135 369, 19 refs.
38-4

ICE REMOVAL, PROPELLERS, ICING, ICE AC-
CRETION, SUPERCOOLED FOG, ICE FORMA-
TION, ICE ADHESION, ICE STRENGTH, ICE
CONTROL, TENSILE PROPERTIES, ANALYSIS
(MATHEMATICS)

duced.  Theth fi of the method 13 pi t-  fce on high-speed rotors operating sn supercooled
ed and the feasibil ity of the hod 18 d d by fog can be lhrown off by centnfugal force, creating severe
d using d d clay The A simple force balance

measured values of (hesoll wnerdm‘usmty arc found compara-  analysis ind “that the 3 o d ice and its
ble to reported expecrimental data dh gth can be obtai ‘by measunng the thickness
of the , the location of the the rotor

CR 83-23

STRESS MEASUREMENTS IN ICE.

C?x, G.F.N,, et al, Aug. 1983, 31p., ADA-133 906, 29
refs.

Johnson, J.B.

38-4463

ICE PHYSICS, STRESSES, LOADS (FORCES), ICE
CREEP, ICE ELASTICITY, MEASURING IN-
%’E&;_IE‘JSMENTS. ANALYSIS (MATHEMATICS),

The problems associsted with measuring stresses in ice are

- revxewed Theory and laboratory test results are then
The major objective of the Corps of Land Treatment o, for a suff cyhinduical sensor made of steel that
Resesrch and Development Program was 1o p 1s d d to 1ce in & buaxial stress ficld.

rescarch, definiuve crtena and proccdnres to cnable the
Cost- elfecuvc and environmentally safe use of lmd treatment

Loading tests on freshwater and sahine ice blocks contaning
lhc buxul 1ce siress sensor indicate that the sensor has

of This ded long-
term field experiments at different locations within the Umited
Swates to cstablish deslgn criteris, lnbomory rc\cnrch to
understand and solve fund I probl and
of g land ystems to d

long-term
perf The nf hered from the land
ucnmcnt rmarch prouam has be:n publuhcd 1n more than
140 site sel

design procedures, mcchlmsm: of wastewater renovation,

site g site 1ng and env I effects.
Dunng the land treatment pm;nm an active lechnology
transfer cffort was results

directly to users The LTRP clearly demonstrated that
land treatment is an attractive alternative to other waste
treatment practices It was also shown that the direct
benefits of the program, 1n terms of increased cost-effectiveness
from improved design, were much greater than the program's
cost.

CR 83.21

STATISTICAL ASPECIS OF ICE GOUGING ON
THE ALASKAN SHELF OF THE BEAUFORT

EA.
Weeks, W.F,, et al, Sep. 1983, 34p. + map, ADA-134
428, Refs. p 32-34,
Bamnes, P.W, Rearic, D.M, Reimnitz, E
38-880
ICE SCORING, OCEAN BOTTOM, BOTTOM
TOPOGRAPHY, OFFSHORE DRILLING, OFF-
SHORE STRUCTURES, SEA ICE, STATISTICAL
ANALYSIS BEAUFORT SEA.
The 1stics of duced gouges n the
ses floor along a 190-km stretch of the Alaskan coast of
the Beaufort Sea between Smuth Bay and Camden Bay arc
studied, based on 1500 km of preciston fathometry and
side-looking sonar records that were obtaincd between 1972
and 1979 in water depths to 38 m The probability density
function of the gouge depths into the sediment is represented
by a simple negative exponential over four decades of gouge
frequency The deepest gouge obscrved was 36 m. from
s sample of 20,354 gouges that have depthe greater than

of 20 kPa and an accuracy of better than
15% under & vanety of uniaxial and biaxial loading conditions
Princepsl stress dircctions can also be determined within
5 deg The biaxial tcc stress sensor 18 not sigmificantly
affected by vamuom 1n the ice elastic modulus, ice creep

speed and the density. Such an analysis was applied
to field and laboratory observations of self-shedding events.
The results agree reasonably well with other observations.

CR 83-27
DRIVING TRACTION ON ICE WITH ALL-SEA-
SON AND MUD-AND-SNOW RADIAL TIRES.
?llizsgggl, G.L., Nov. 1983, 22p., ADA-136 115, 9 refs.
8-
RUBBER ICE FRICTION, TRACTION, TIRES,
RUBBER SNOW FRICTiON, ICE TEMPERA-
TURE, ADHESION, DESIGN.
This study reports on & companson of the drniving trection
performance on tce of & selected group of all-season radial
tires with mud-and-snow radial tires  1n addition to perform-
ance vanation due to tread design, the cﬂ‘ccu of tire inflation
p and ice p ¢ arc The results
tndicate that no significant tractive udvnmue on ice can
be attributed to tread design.  The contnbution of tire
lrnd to traction on ice is completely overshadowed by

or diffe b the 1ce and gulg
The scnsor also has a low

4egC).

CR 83-24

SENSITIVITY OF PLANT COMMUNITIES AND
SOIL FLORA TO SEAWATER SPILLS,
PRUDHOE BAY, ALASKA.

Sxmmrons, C.L., et al, Sep. 1983, 35p., ADA-136 619,
22 refs.

lpisicrelt. K.R., Walker, D.A, Linkins, A.E, Webber,

38-4464

TUNDRA, VEGETATION, SEA WATER, POLLU-
TION, ENVIRONMENTAL IMPACT, WATER
TREATMENT, SALT WATER, SOIL WATER,
SOIL MICROBIOLOGY, ROOTS, DAMAGE
Secondary recavery of ol st Prudhoc Bay., Alaska, will
nvolve teansp g large of n clevated
pipclines across tundea for mjection into od-beaning rock
strata The posubility of a pipeline rupiure raises questions
concerning the cffects of scawater on undra vegetation and
soils o evaluate the relative scnsitivities of differc...
plant communities to scawater, eight wites representing the
range of vegctation types along the pipeline route were
treated with single, saturating spphications of seawater dufing
the summer of 1980 Live (grecn) bryophyte cover was
markedly reduced i the momst expennmental sites in 1981

b the tcc and the compound which makes
up the tire’s contact surflce Based on adhesion, a shight
favoning of all-season tires is found Increasing ice tempera-
ture gencrally decreased the tractive capability of a specific
tire For several tires, however, the opposite was true,
Reduced nflation pressure also caused a shght decrease
it the tractive performance paramcters cslculated

CR 83-28

LONG-TERM PLANT PERSISTENCE AND RES-
TORATION OF ACIDIC DREDGE SOILS WITH
SEWAGE SLUDGE AND LIME.

Palaz6150, AJ, Dec. 1533, 11p., ADA-137 451, 31 refs.
38-1658

DREDGING, SOIL CHEMISTRY, SEWAGE

TREATMENT, REVEGETATION, LIMING,
SLUDGES, LAND RECLAMAT[ON GRASSES.
A field study was conducted to d hether sewage

sludge and lime could be useful as soif amendments on
acidic {pH 2 4) and infertile dredged spoils and to evaluate
grasses that may be mlublc for festoring mdtc dredud
spoils.  Appl of d

with sewage sludge or commercial fettiizer and topsoil im-
proved soil fertility and produced a better overall growth
environment at the site. Mctal concentrations resulting
rmm siudge applications increased but not to excessive levels,

Bryophytes in all but one of *he wet-sitc exper i plots
were spparently unaffected by the scawater treatment  Two
suetes of foliose hichens treated with seawater showed markcd

of mectals below the 20-cm depth was noted
for the extractible forms of zinc. copper and mickel A
total of 29 grass treatments, containing grasses sceded alone

Jdeterioration in 1981 Al ather hichen taxs were app

unaffected by the seawater treatment  On spull sites, mlcmbl
al-related sl respisation and hydrolysis of cellulote and
organic phosphorus were sigmificantly reduced. as were sof
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ot n and receving the sludge/lime treatment,
were cvalusted over a seven-year period, and selected grasses
were analyzed for mmcnl compoution All grass species
showed good ent on the ded acidic spoit,
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CR 83-29
EROSION OF PERENNIALLY FROZEN
STREAMB.

ANKS.

Lalv‘n?;l. D.E., Dec. 1983, 22p., ADA-138 410, Refs.
p.14-17.

384466

SHORE EROSION, PERMAFROST THERMAL
PROPERTIES, BANKS (WATERWAYS), FROZ-
EN GROUND STRENGTH, SOIL EROSION,
STABILITY, GULLIES, SHORELINE MODIFICA-
TION, STREAMS, TEMPERATURE EFFECTS,
HYDRAULICS.

A literature teview indicated that the effects of permafrost
on streambank erodibility and stability are not yet understood
because lylltmlllc and quunnuuve measurements ll'c unous

ly lscking 1 eral &
to whelhet perenmllly frozen (round inhibits ll;‘tnc;nl ermlon
P il zen bans erode b of

modxf ication of the blnks thermal regime by exposure to
sir and water, and because of vatious erosional processes.
Fukon thnt deterrmne rates and locations of erosion include

CR
of the 1cc floes were me d and the h it app that only trends in the rclations' ps between
of the ice was d d in the the EM properties of natural sea ice and its bune volume

from the ice
samples collected along the nver banks ’i‘he water level
measurements made at several locations along the river are
also presented for the period of the ice run,

CR 83-33

THERMODYNAMIC MODEL OF CREEP AT
CONSTANT STRESSES AND CONSTANT
STRAIN RATES.

Ft?lg.lAM Dec. 1983, 18p., ADA-139 883, Refs.
P

38-4470

SOIL CREEP, FROZEN GROUND THERMODY-
NAMICS, FROZEN GROUND MECHANICS, ICE
MECHANICS, STRESSES, STRAINS, RHEOLO-
GY, MATHEMATICAL MODELS.

A thermodynamic model has been dcveloped that for the
first time describes the entire creep p g primary,

and brine

CR 84-03

MODEL TESTS ON TWO MODELS OF WIGB
140-FOOT ICEBREAKER.

Taftincluux, J.C., Jan. 1984, 17p., ADA-139 882, 10
rets.

38-4473

ICEBREAKERS, ICE COVER STRENGTH, ICE
CONDITIONS, ICE BREAKING, UREA, DOPED
ICE, MODELS.

The results of resistance tests in level 1cv and broken ice
channels arc presented for two modei. of the WTGB 140-
ft icebreaker at scales of 1 10 and 1 24, respectively No
scale effect on the resistance 1n level ice could be detected
between the two models  From the test results an empirical
predlcmr cqustion for the full scale icc resistance is derived

ucture caa be

secondary, and terhary creep, and faure for both constant
stress (CS) tests and constant strun rate (CSR) tests, in
the form of a umfied constitutive equation and unified farlure
cmem Deformnion snd fnlure are considered a8 a single

of bank

stream hydraulics and climate “Thermal and ph | modifi-
cation of streambanks may also induce accelerated erosion
within permafrost terrain removed from the immediate fiver
environment.  Bankhne or bluffline recession rates are highly
varisble, nnginnlﬁ from less than | m/year to over 30 m/year
and, exceptionally, to over 60 m/year. Long-term observa-
tions of the physi and

e which the dominant role belongs
to the change of entropy.  Failure occurs when the entropy
change is zero. At the moment the stran rates 1 CS
tests reach the mimms and stress in CSR tests rcaches
the maximum (peak) values Flmmes of creep and stress-
strain curves, ob d from p CS and
CSR tests of frozen sail, resp {y (both p d in

are plolled as smx;hl hnes and

systematic ground survey: and of bankit
bluffline recession rates” are needed

CR 83-30
ICE SHEET RETENTION STRUCTURES.
Petham, R.E., Dec. 1983, 33p., ADA-138 030, Refs.
p.27-29.
38.4467
ICE CONTROL, ICE BOOMS, STABILIZATION,
ICE SHEETS, ICE COVER, FRAZIL ICE.
Tee sheets are formed and retsined in several ways 1n nature,
snd an understanding of these factors is needed before most
can be fully apphed. Many ice sheet
retention ummutu float and are somewhat flexible; others
are fixed and md or semirigid, An cxample of the
former 13 the Erte 1cc boom and of the latter, the
Montreal ice control structure.  Ice sheet retention technolo-
gy is changing. The use of timber cnbs is gradually
ul not loully giving way to sheet stee! pilings and concrete
New structures and applicstions are being tned
but with caution. Ice-hydraulic Amlym are helpl‘ul in
predic.ing the effects of and

are superposed, conl'rmmﬁ the unity of the deformation
and failure process and the validity of the model A
method 15 developed for determining the parameters of the
model, 50 that creep deformation and the stress-strain relation.
ship of ductle materisls such as soils can be predicted
based upon information obtained from either type of test

CR 84.01
TOWARD IN.SITU BUILDING R-VALUE
MEASUREMENT.

Flanders, S.N., et al, Jan. 1984, 13p., ADA-139 917,

THERMAL CONDUCTIVITY, BUILDINGS,
THERMAL INSULATION, WALLS, HEAT FLUX,
TEMPERATURE MEASUREMENT, INFRARED
PHOTOGRAPHY ACCURACY

A for the \} (R-vnlue)

4

d against, and found to bc
25 to 40% larger thln, le values

le full

during full

from thrust lc trials of the Great
Lakes icebresker Katmar Bay
CR 84-04

EFFECTIVENESS AND INFLUENCES OF THE
NAVIGATION ICE BOOMS ON THE ST.
MARYS.

l::;rha{,n, R.E., Jan 1984, 12p., ADA-139 908, 8 refs.

-4474

ICE NAVIGATION, ICE BOOMS, RIVER ICE,
ICE BREAKING, ICE CONTROL, ICE BREAKUP,
ICE MECHANICS, ICE COVER THICKNESS.

fce problems developed in the Sault Ste. Marnie, Michigan,
portion of the St. Marys River becausc of winter navigation.
Passing ships and natural influcnces moved 1ce from Soo
Harbor wto Littie Rapids Cut in sufficient quantities to
jam, causc high water in the harbor, and prevent further

ship passage.  After physica) model and en;meenng studies,
two ice booms with a total span nf 1375 t (419 m) wﬂh
3 250t (76-m) navigation op were 1

at the head of Little Rapids Cut in 1975 A modest
field study program on the booms was conducted for the
ensmng four winters to determine ice and boom interaction
and the effects of ship passages on the system.  Forces
on some were ded and I dats were
taken by locsl personnel.  Several repom have been written
about the booms' early operations.  This paper presents
a four-year summary of the mamn effects of the boom on
ice and ship interaction and vice versa Throughout the
four winter scasons, the small quantities of ice lost over
and be!wecn lhe booms were manageable.  Ships usually

;)f llr'e lreu uf bmlduu envelope 18 under

on iwce cover formation and retention. Often, vnrym(
the flow rate in & particular system at the proper time
will make the difference between whether a structure wall
of will not retain ice  The structure, however, invariably

adds relubllny to the sheet ice retention process

CR 8
MECHANICS OF ICE JAM FORMATION IN

Ackermnnn, N.L, et al, Dec. 1983, 14p., ADA-138
371, For another version see 36- 3281, 12 refs.
Shen. H.T

38-4468

ICE JAMS, ICE FORMATION, ICE MECHANICS,
RIVER ICE, RIVER FLOW, HYDRAULICS, ICE
CROSSINGS, COMPUTER PROGRAMS, MATH-
EMATICAL MODELS

> ta locate radiant temperature

extremes on a bulldmg surface and to provndc 2 map of
values for i b loca-

tions Conucrd\ermalscnsors(thennocouplesfor p

passe: h the boom without influencing the boom force
levels, but at times they brought about large changes  One
boom nceded strengthenming, and aruficisl slands were added
for upstream ice siability Coast Guard icebreakers were

ture and thermopiles for heat flow) are used to calculate
the R-value at specific locations by summing the output
from each sensor until the ratio between temperature difference
from inside to outside surface and heat flow converges to
a constant value R-value measurements of 3 wood {rame
insulsted wall were within 13% of the expected theoretical
value.  Similar messurements of A masonry Wlll were 31
and 43% less than
that & large ratio between tempemure diffecence was the
single most ble affectin) y and speed
of convergence Thcrmnl gunrds sround heat flow scnsors
were of little value, g to both exper and

A pts to match the absorptivity
of sensors with their sunoundmp may have been insufficient
to diminish about 10% of the 8 eIror in

also a y part of winter navigation n this ares

CR 84-05

MORPHOLOGY AND ECOLOGY OF DIATOMS
IN SEA ICE FROM THE WEDDELL SEA.
Clarke, D.B., et al, Feb. 1984, 41p.,, ADA-141 994,
Refs. p.12-14,

Ackley, S.F., Kumai, M

38.4501

ICE COMPOSITION, ALGAE, PACK ICE, SEA
ICE, PLANKTON, ICE CORES, ICE COVER
THICKNESS, ICE SALINITY, ECOLOGY, CLAS-
SIFICATIONS, ANTARCTICA—WEDDELL SEA.

Diatom species p and ref bund were

bed Lateral heat flow and convection may have been sigmificant  determined for ice cores obtaned from Weddell Ses pack
3\e mOdd o oy l;fu:d n(voerd ehannel, fouccuucy 1n the masonry construction Currcm tce dunng thc Oclober-November 1981 Weddell Polynya
Based upon thu model " prog; were d ly, an i cannot rely on the | OLEX)  Ice thickness and salimity indicate
that enable the ice discharge to be calculated for study in the 1 on y for in- suu bulldm; that the ice wns less than onc year old The predominant
state flow conditions For rivers that have um(orm flow, R-value measurement. ;ce type (70%) was l‘luul yhlch has Ithe‘clpniuy to mechlmcll
the can be d d with y materia
d Diatoms were round (hroughou( the lenglh
2 simple function expresscd in terms of the mze of the CR 84-02 savenging <!
ice f y. and the flow of water ELECTROMAGNETIC PROPERTIES OF SEA Of the cores =~ Specics showed down-core fluctuations in
in the fiver For nonuniform flows, the computer program ICE. e type Pcnm'lz forms were mote abundant than centrics,

determines the elevation profile of the sutface Isyer in addition
to other flow characteristics, such as the velocity and sutface

of the ice frag The ! along
this surface profile where the ice yance ity b
less than the up supply s d d and 1s considered

to be the position where 3 surface wce jam or icc bndge
will be formed

CR 83-32

ICE FORCE MEASUREMENTS ON A BRIDGE

lh,dlEll:'l!N THE OTTAUQUECHEE RIVER, VER-
ONT.

St}dhl. DS, et al, Dec. 1983, 6p., ADA-139 425, 2

rels.

Kato, K., Haynes, F.D

38.4469

ICE LOADS, ICE FLOES, PIERS, BRIDGES, ICE

PRESSURE, RIVER ICE, WATER LEVEL, ICE

STRENGTH, ICE MECHANICS.

fee forcca on a bndge pier in lhe Ottauquechee River,

inQ V were thng four plnels

—each capable of measuring forces in the normal and I

M;)rey, R.M, etsal, Jan. 1984, 32p., ADA-140 330, 26

refs

Kovacs, A, Cox, G.F.N

38-4472

ICE ELECTRICAL PROPERTIES, SEA ICE,

ELECTROMAGNETIC PROPERTIES, DIELEC-

TRIC PROPERTIES, ELECTRICAL RESISTIVITY,

{CE SPECTROSCOPY, ICE CRYSTAL STRUC-

TURE, ANISOTROPY, BRINES

Investigations of the in situ complex diclectric constant of

sea 1ce were made using time-domain spectroscopy It

was found that (1) for sea wce with & preferred horizontal

crystal c-axis alignment, the anisatropy or polatizing propertics

of the 1ce increased with depth, (2) bine inclusion conductivity
d with down to about -8

C. ot whick point the conducuvuy decreascd with decreasing

temperature, (3) the DC conductivity of sea e increased

with increasing brine vo|umc (4) the real part of the complex
dielectne i d upon brine volume
but less depeadent upon the bnine inclusion orcntation. (5)
the imeginary part of the complex diclectric constant was
strongly d dent upon brine inclusion onentation but much

duecnon—on both sides of 3 vemul V.shaped pier nose
The d forces are p! d for a short period durning
sn ice fun After the ice run, the thickness and smizes

fess dcpcndcnl upon briae volume Because the clectromag-
netic (EM) properties of swa ice are dependent upon the
phyucal state of the ice. which 1s continuslly changing.

25

the average ratio being 16 1 Diatom frustules with intact
organic matenal were more sbundant (50 milion cells/hm)
Dufferenices 1n species abund. are to

incorporation of algal cclis from a temporally changing water
column and subsequently to diatom reproduction within the

1ce Scnnnm; clectron micrographs illusirating the mor-
pholog; istics of the p spectes are inctud-
cd

CR 84-

AEROS’?L GROWTH IN A COLD ENVIRON.
MENT.

Yen, Y. «C., Feb 1984, 21p.. ADA-139 907, 4 refs.
38-4475

AEROSOLS, GROWTH, HEAT TRANSFER,
MASS TRANSFER, VAPOR DIFFUSION, COLD
WEATHER TESTS, ANALYSIS (MATHEMAT-
ICS), DROPS (LIQUIDS), TEMPERATURE EF-
FECTS

An expression relating actosol growth to cold cnvironmental
condits .ns wasdeveloped  This was accomphished by solving
the diffusion cquation with the method of Laplace transforma.
ton The sericy <olution was capressed 1n terms of the
tatio of vapor density over droplet sutface to droplet density,
ratie " ensstonmental sapor deavty at time zero to vapor




CR

density over dropiet surface, and ratio of product of aiffusion
coefficient and time to square of initial radius of condensation
nucleus.  To take into account the vanation of the vapor
density over the surface of an acidic condensation, nucleus
due to the continuous dilution of the droplet, the solution
was obtained by assunuing various levels of constant vapor
concentration

CR 84.07

FORCE DISTRIBUTION IN A FRAGMENTED
ICE COVER.

Stewart, D.M., ct al, Mar. 1984, 16p., ADA-142 100,
10 refs.

ICE FLOES, SHEAR STRESS, FLOATING ICE,
LOADS (FORCES), ICE BOOMS, ICE LOADS,
RIVER ICE, ICE COVER THICKNESS, SHORES,

CR 84-10

MODELING TWO-DIMENSIONAL FREEZING
USING TRANSFINITE MAPPINGS AND A
MOVING-MESH FINITE ELEMENT TECH-
NIQUE.

Aglbggts, MR., May 1984, 45p., ADA-144 131, 29 refs.
39.
FREEZING, PHASE TRANSFORMATIONS.
HEAT TRANSFER, BOUNDARY VALUE PROB-
Iﬁ%&% MATHEMATICAL MODELS, LATENT

y -,

Freezing phase change prob! in heat
represent s set of mo sng boundary problems for which
much interest currently ~xists In the work presented
here, two-d ional freezing is modeled by incorporating
the use of fi ppings with a h finite
slement technique. The use of transfinitc mapping in
governing interior mesh motion is shown to provide very
scceptable results and 15 demonstrated to be the most efficient
general computational technique used to date.  The model
devcloped 1s capable of using either Cartesian o (1,z) cylindncal

EXPERIMENTATION. coordinates.  Toth frozen snd unfrozen phases may be
E. p i were d d in CRREL’s refng d flume deled when d governs beh in both In
facility to the two-di 1 force distributi the case of freezing of & fluid as 1t flows through a pipe
of a floating, fi d icc cover d b a boom the usefulness gf always having the phase boundary coincident

in a simulated niver channel  To determine the force
distribution, a vertically walled channel, instrumented for
measuning normal and tangential forces, and an instrumented
restraining boom were installed in & 400- by 1.3-m flume
Two sizes of polyethylenc blocks and two simslar sizes of
freshwater ice blocks were tested using water i

with el danies 15 d ated Results of the
model are shown to compare well with analytical and expen-
mental results A von Neumann stability analysis 1s per-
formed for the numerical solution and tends tc support
the observauon that the occurrence of a high Peclet number

CRREL REPORTS

from these systems due 1o & varicty of possible biochemical

mnteractions.  This analysis is bascd on an extensive body
of ¢ data ly published by the US. EPA.
A mathematical model was developed and validated that

d d that nitrog sl from pond systems is depend-

ent on pH, temperature, and detention time.  The specific
biochemical factors could not be usolated, but the analysis
suggests that volatihization of ammonia is the major psthway
for nitrogen loss.  The model can be used 23 & design
equation for new facilinies, for retrofits, and for land treatment
systems with stor.ge ponds, since mtrogen 1s & critical design
parameter 1n these cases.

CR 84-14

EFFECTS OF LOW TEMPERATURES ON THE
GROWTH AND UNFROZEN WATER CONTENT
OF AN AQUATIC PLANT.

Palazzo, A.J., et al, June 1984, 8p., ADA-147 107, 24
refs.

Tice, A.R,, Oliphant, J.L., Grahsm, J.M.

39-804

PLANT TISSUES, TEMPERATURE EFFECT,,
UNFROZEN WATER CONTENT, COLD TULER-
ANCE, LOW TEMPERATURE TESTS, GI.OWTH,
DAMAGE, NUCLEAR MAGNETIC RESO-
NANCE, AQUATIC PLANTS.

Two lsborstory studies were performed to investigate the
effects of low temperatures on the aquatic plant Ceratophyllum
dimersum L Whole plants were subjected to low-tempera-
ture treatments of +4, 0 and -6C for 48 hours, and regrowth

from 10to 3Cem/s  The forces messured at the instrument-
ed boom leveled off with increasing cover length, The

of the i g shear forces developed along
the shorelines to this leveling off 1n the data was clearly
evident.  The shear coefficients of the polyethylene blocks
averaged 043, and the freshwater ice averaged 0044,  The
normal force d along the i d shoreline could
not be related simply by a K coefficient to the longitudinal
force; h p was required, with a term beng
a furction of the cover thickness and independent of the
undercover shear stress or cover length. By adding this
term, good agreement was then found between the measured
and predicted values of the boom forces and the shoreline
normal and shear forces

CR 84-08

MECHANICAL PROPERTIES (‘"F MULTI-YEAR
SEA ICE. TESTING TECHNIG'JES,

Mfcllol‘, M, et al, Apr. 1984, 39p., ADA-144 431, 17
refs.

Cox, G.F.N., Bosworth, H.

39-382

ICE MECHANICS, SEA ICE, STATIC LOADS,
COMPRESSIVE PROPERTIES, TENSILE PROP-
ERTIES, EQUIPMENT, ICE SAMPLING, TESTS.

in the g-mesh mode] of heat may p
Ai of the | sol

CR 84-11

SEA ICE DATA BUOYS IN THE WEDDELL SEA.
A(l:.kley, S.F, et al, May 1984, 18p, ADA-144 953, 6
rels.

Holt, ET.

39-384

SEA ICE DISTRIBUTION, PACK ICE, DRIFT,
WEATHER OBSERVATIONS, DRIFT STATIONS,
ATMOSPHERIC PRESSURE, AIR TEMPERA-
TURE, ANTARCTICA—WEDDELL SEA.

Data obtained from two scis of data buoys either air-dropped
or deployed by ship onto the Weddell Sea pack ice during
the peniod from Dec 1978 to Nov 1980 are presented
The buoy data include p p and

was pared to an d control.  The control and
+4C-treated plants gained weight, while visible njury and
reductions in plant biomass weve noted 30 days after treatment
at the two lower temperatures,  The -6C treatment killed
the plants, while the 0C trestment injured them to some
degree in another phase of this study, nuclear magnetic
tesonance (NMR) analysis of plant buds, leaves and stems
showed that lowening temperatuses caused the plants’ unfrozen
water content to drop rapidly as the temperature approsched
=5C, then slowly as temperatures approached -13C. From
-13C to -22C there was little change in unfrozen water
content The results show that ice in this plant causes
injury that affects sub q growth; P of -
6C or below can actually kill them  This killing temperature
was also near the point where frozen water content incressed
only shghtly with lower temp NMR analysis could
be one way of determining plant tolerance to cold. It
appears from this study that this weedy species is susceptibie

infotmation and to date rep the most pl bined
weather and pack ice dnft records for the 1ce-covered southern
ocean regions The buoys tended to dnft nosth smually
and then to turn east generslly between latitudes 62 S
and 64 S Buoy 1433 turned east farther south at approxi-
mately 67 S but at about the same tume as buoy 0527,
implying that the westerly wind belt was farther south than
ususl 1 1979, The range of air pressures—{rom about
950 mb to about 1020 mb—is typical of the circumpolss
low pressure trough in the Southern Hemisphere All
buoys were equipped with an internal of compartment tempera-
ture sensor The buoys also contained an external mir
temperature sensor 1n a ventilsted, shiclded can at lom

This report describes the equip and proced that  height.  Although differeaces of 10 C or mote between
were used for acquiring, prepanng and testing ples of ded air and p p afe
multi-yearseasce  Techniques an dures arcd d he 1 b the two 4 1s

for testing 1ce samples 1n compression and tension at constant
strain rates and constant loads, as well as in a |

gencully very good The compartment temperatures are
(%

tnaxial cell A detailed account 1s given of the spphication
and measurement of forces and displacements on the ice
test specimens under these different loading d

sgher p y the buoy 1s radistionslly hesred
We found that subtracting 3 C from the sverage daily compart-
ment temperature yielded a good estimste of the average

CR 84-09

MECHANICAL PROPERTIES OF MULTI-YEAR
SEA ICE. PHASE 1: TEST RESULTS.

Cox, G.F.N, ct al, Apr. 1984, 105p., ADA-144 132,
21 refs.

Richter-Menge, J.A., Weeks, W.F, Mellor, M., Bos-

worth, H.

39.98

ICE MECHANICS, SEA ICE, PRESSURE
RIDGES, ICE STRENGTH, COMPRESSIVE

PROPERTIES, TENSILE PROPERTIES, STATIC
LOADS, ICE PHYSICS, ICE SAMPLING, ICE
FLOES, STATISTICAL ANALYSIS.

This report presents the resuits of the first phase of a test
program designed to obtain a con nrehenuve understanding
of the mechanical properties of multi-year sca iz from the
Alaskan Beaufort Sca In Phase [, 222 constant-stramn-
rate uniaxial compression tests were performed on ice samples

from ten multi-ycar p: ridges to the magnitud
and variation of ice strength within and between pressure
ridges A limiicd ber of t

comyp
sion and tension tests, constant-load compression tests, and
conventions! trizxial tests were also performed on 1cc samples
from & multi-ycar floe to provide preliminary data for deveiop-
ing ice yield o iteris and constitutive laws for mulhi-year
sea ice.  Dats are presented on the strength, falure stramn,
and modulus of multi-year sca ice under diffcrent loading
conditions.  The statistical vanation of 1ce strength within
and between pressure ridges 18 cxamincd, a8 well av the
effects of ..c temperaturc, porosity, struclure strain fate
and confining p on the al properties of multi-
year s¢s ice

to low P injury, and subjecting this plant to cold
;n:y be a promising method of weed control in northern
akes

CR 84-18

BASELINE ACIDITY OF ANCIENT PRECIPITA-
TION FROM THE SOUTH POLE.

Cl;_agin, J.H., et a1, June 1984, 7p, ADA-145 007, 33
refs.

Giovinetto, M.B, Gow, A.J.

39.387

ICE COMPOSITION, ICE CORES, DRILL CORE
ANALYSIS, PRECIPITATION (METEOROLO-
GY), CHEMICAL PROPERTIES, FIRN, PALEO-
CLIMATOLOGY, ANTARCTICA—AMUNDS-
EN-SCOTT STATION.

Mcarurements of meltwater pH from annual lsyers of South
Pole firn and ice samples ranginz 1 age from 40 to 2000
years BP show that precipitation at this remote site has
3 high=r natural acidity than that expected from atmosphenc
equilibrium with CO2 The aversge pH of deserated (CO2.
free) samples was § 64, whle arr librated I d

arr p for any given dsy This techmique can

be used to construct average daily air temperature records

for the 1979 buoys which only d the 1 of

compartment temperature sensor

CR 84-12

ICING RATE ON STATIONARY STRUCTURES ton levels in the
UNDER MARINE CONDITIONS.

ltagak;, K, June 1984, 9p., ADA-145 797, 7 refs
39-38

ICING, OFFSHORE STRUCTURES, ICE FORMA-
TION, OFFSHORE DRILLING, SHIP ICING, SEA
SPRAY, WIND VELOCITY, ANALYSIS (MATH-
EMATICS).

The rate of sce accumulation on stationary structures was
calculated using published data The results were compared
with 1cing measuted on board ships

i h Although the general
trend of this calcul d feh 4

with the onb

a4

the e f rate on ships
needed 3 5 to 8 m/s higher windspeed to cofrespond with
the calculated rate for stationary structures

CR 84-13

NITROGEN REMOVAL IN WASTEWATER

PONDS.

?ecd. S.C, Junc 1984, 26p.. ADA-144 971, 26 refs
9-386

WASTE TREATMENT, ICE COVER EFFECT.

WATER TREATMENT, SANITARY ENGINEER-

ING. PONDS, CHEMICAL ANALYSIS, MATH-

EMATICAL MODELS

Nitrogen removal from wastewater can be required n a

537, = pH that 1s about 3 factor of two more scidic then
the expected background pH of 5 65.  The observed “excess”
acidity can be accounted for by natural SO4 and NO3

ples probably from non-
anthropogenic H2SO4 and HNO3 Because of the presence
of these naturally occurning acids 1n South Pole precipitation,
apH of 54 is dered & more rep! baseli
reference pH lfor aaid precipitation studics

CR 84-16

EFFECTS OF SOLUBLE SALTS ON THE UN.
FROZEN WATER CONTENTS OF THE LANZ-
HOU. P.R.C, SILT.

Tice, AR, etal, June 1984, i8p, ADA-152 825, 24

refs.

Zhu, Y . Oliphant, JL.

39-2916

UNFROZEN WATER CONTENT, SALINE
SOILS, LOESS, SOIL WATER, SOLUBILITY,
TEMPERATURE EFFECTS, ELECTRICAL
RESISTIVITY

Phase composition curves are presented for a typical salme
ult from Lanzhou, PR C. and compared to some s.lts from
Alasya The unfrozen water content of the Chinese silt
18 much higher than that of the Alaskan wits due to the
large 1mount of soluble salts present in the silts from Chins,
which are not present i silt from ntenior Alsska When
the salt s« removed. the unfrozen water content is then
similar for both the Chinese and Alsskan silt Her, we

number of situations, and many military facilittes have been
ot will be retrofitted for this purpose Treatment lagoons
and hoiding of storage ponds are a common treatment method
OF B common COMPONENt in many systems Qualitatise
observations over several decades document mittogen losses

26

ca for correcng the unfrozen water content
of parinily f.. 'en sols due to high «alt concentrations

c cakuiate the equivalent molality of the salts in the
unfrozen « iter at various temperatures from a measurement
of the clec: wal corductivity of the extract from saturated
pastc




ey

CRREL REPORTS

CR 84.17
gULSE TRANSMISSION THROUGH FROZEN

ILT.

?’rcscgl;, S.A., July 1984, 9p., ADA-147 108, 19 refs
FROZEN GROUND PHYSICS, RADIO WAVES,
WAVE PROPAGATION, PERMAFROST PHY-
SICS, RADAR, TEMPFRATURE EFFECTS.
VHF-band radiowsve short pulses were transmutted within
the permafrost tunned at Fox, Alasks, over distances between
2.2 and 105 m.  The propagation medium was a frozen
silt containing both disseminated and massive ice wath tempers-
tures varying from -7C ncar the transmitter to probably
-2C near the center of the tunne! overburden The short
pulses undcrwent practically no dispersion in the coldest
zones but did disperse and refract through the warmer overbur-
den, as suggested by calculattons of the effective dielectne
constant Most significantly the measured frequency con-
tent decreased as the effective dlelecmc constant increased
The results that decp, hole pulse

sions over distances greater than 10 m might be possible,
especially when the ground is no warmer than -4C The
information thus gaincd could be used for identifying major
subsurface vanations, including ground ice festures

84-18
FRAZIL ICE FORMATION.
Ettema, R., et al, July 1984, 44p., ADA-147 425, 34
refs.
Karim, M.F., Kennedy, J.F.
40-3413
FRAZIL ICE, ICE FORMATION, HEAT I'RANS-
FER, PARTICLE SIZE DISTRIBUTION MATH-
EMATICAL MODELS, TESTS, TURBLULENT
FLOW, WATER TEMPERATURE, COMPUTER
PROGRAMS, SUPERCOOLING.
Ttis report investigates the infiuences of turbacnce and
water temperature on frazil ice formation The rate snd
the quantity of frazil ice formed in s specified m‘vmc of
supetcoolcd water increase with both Y3

vanous repose angles and their orvntations were recorded
penodically The tests tndicaied that a cnitical angle of
approxtmatcely 65 deg from honzo 1l divides the sett

patterns of the mines.  Those v..h imbal reposc angles
below 65 deg will ter d towards % <3, while more stecply
dipping mines will most often come to rest i a vertical
position  Angular change rates during midday hours (0900-
1500) ranged from O deg to 10 do~ [2r hour On sunny
days with near-ficezing temperats'»t, most mines had a
tota! o.ae-day change of 10 deg tn X deg From these
tests, 1t appears that many of the mines would have detonated
if they had been equipped with an anti-2:sturbance mechanism

CR 84-21

IMPACT OF DREDGING ON V' ATER QUALITY
AT KEWAUNEE HARBOR, WiSCONSIN.
iskandar, LK., et al, Aug. 1984, 16p, ADA-148 321,
16 refs

Cragin, J.H., Parker, L.V., Jenkins, T.F

40.3546

DREDGING, SEDIMENTS, WAST! DISPOSAL,
WATER POLLUTION, LACUSTRINE DEPOSITS,
WATER CHEMISTRY, PORTS, UNITED STATES
—WISCONSIN—KEWAUNEE.

Six sediments and four water samples were coliccted from
Kewsunee, Wisconsin, 1n 1981, pnor to dredging of this
Lake Michigan harbor A modified clutrate test was used
to estimate po(enml mpact on water quality upon harbor
dredging and d I of the sed in & confined flclh(y

CR
model. A ic vehicle classifi algonthms  will
have to account for these cffects 1f the algonthms are to

in the p of snow
CR 84-24

CRYSTALLINE STRUCTURE O¥ UREA ICE
SHEETS USED IN MODELINu EXPERIMENTS
IN THE CRREL TEST BASIN.
Gow, A.J, Scp. 1984, 48p., ADA-146 434, 29 refs,
39-1141
ICE CRYSTAL STRUCTURE, UREA, SEA ICE,
ICE MECHANICS, GRAIN SIZE, ICE MODELS,
ICE SHEETS, TESTS.
This report describes the growth charactenstics and crystatline
textures of urea ice sheets which are now used extensively
in the CRREL test basin for modeling sca wce. The
aims of the report are to descnde the different kinds of
crysualline texture encountered in urea sce shects and to
show that even small vanations in texture can drastically
wfluence the mechanical behavior of urea ice sheets  Stand-
ard petrogesphic techniques for studying microstructuic 1n
thin sections were used on 24 urea ice sheets These
investieations cntailed observations of the crystaliine teature
of the ice (including details of the subgrain structure), gran
size measurcments, and studles of the nature and extent
of ures and d in the ice.  In-
creased knowledge of the factors controlling the crystalhine
charactenstics of urea ice sheets has progressed to the point
wherc test basin researchers at CRREL arc now able to
b tce shects with prescribed structures leading to

The modification of the test included &

contanment release under acrated vs uoseratcd corditions
and filtered vs unfiltered elutrates Statistical analysis
showed that the differences in the chemical charactersstics
between the filtered and unfiltered samples were s.gaificant
for soluble reactive P and all the tested metals except Cu
Sigmficant but low amounts of hcnv; metals (Cd, Pb, Zn,
Ni, Fe, Mn) and soluble rea~tive P will be released to
the water if the cffiuent 1s not filtered Under aerated
conditions, COD 1n both the ﬁltercd lnd unfiltered samples
was higher than under In

total organic carbon was much higher under the unaerated

d than underaerated conditions  The study conclud-

g water The

and d
of turbulence mtcnmy on lhe rate of frazil 1ce formstion,

, 13 more p d for larger tmtial superuooling
The turbulcnce chatactenstics of a flow aflect the rate of
frazs) 1ce by 8 g the p to whizh
the flow can be sup led by nfl heat {

from the frazit K¢ to surrounding water, and by promoting
collision nucleation, particle and floc rupture and increasing
the number of nucleation sites Larger frant ice particles
formed in water fed to lower P The
particles usually were disks, with cdiameters several orders
greater than their !hlckness Perticle size generally de-
d with I y This report
develops an snalytical model in which the  rate of fru:l
tce formation 1s refated to nse of
volume of water from the release of Iatent heat of fusion
of hquid water to icc Experiments conducted in a turbu-
lence jar with a heated, vertically oscillating gnd scrved
both to guide and to cahibrate the analytical model as well
3 to afford snsights into {rani ice formation  The formation
of frazil ice was studicd for es of sup led
water ranping from 09 to 005 C

CR 84-19

FORECASTING WATER TEMPERATURE DE-
CLINE AND FREEZE-UP IN RIVERS.

Shen, H.T, et al, July 1984, 17p, AIDA-147 068, 14

reis.

Foltyn, E.P, Daly, S.F
39-802

ICE FORMATION, RIVER ICE. WATER TEM-
PERATURE, FREEZEUP, LONG RANGE FORE-
CASTING, COMPUTER PROGRAMS

In this study a method for making long-range forecasts
of frecze-up dates in nvers 15 deseloped The method
requires the snitial water temperalurc at an upsircam station,
the long-range cir P . the predicted mecan
flow vetocity n the ssver reach, and water lemperalurc vcsponu
parameters The water

ed that sed and releases from the confined
disposal facility (CDF) to the harbor water werc less than
those from the Kewaunee River imnput Also, retention
of effluent 1n the CDF for sbout four days decreased the
suspended solids in the cffluent to about 40 to 50 mg/L,
which 1s similar to the concentration in the lake water.
The use of sand filters should not be for routine operation
dut rather for emergency cases when there 18 not enough
time for effluent retention in this CDF

CR 84-22

REGIONAL AND SEASONAL VARIATIONS IN
SNOW-COVER DENSITY IN THE U.S.S.R.
Bilello, M.A., Aug. 1984, 7T0p, ADA-148 429, Refs.
p.55-58

39-1140

SNOW COVER DISTRIBUTION, SNOW DENSI-
TY, SNOW SURVEYS, SNOW DEPTH, TOPO-
GRAPHIC EFFECTS, GEOGRAPHY, SEASONAL
VARIATIONS, WIND VELOCITY, FOREST
CANOPY, MAPPING, USSR.

Regional and scasonal VAMALIONS in sROW-cover dcnm) (SCD)
1 the USSR were the ysis of
data obtained from all available Soviet hterature A relation-
ship found between observed winter wind speeds and SCD
values recorded from November through March made at
posuble to develop 8 snow-density map of the USSR
The map was dmdcd mto five general catcgories of SCD,
ranging from values less than or equal 0 021 gleu em
at interior stations with very hight winds to vslucs greater
than or equal to 031 ;/cu cm st arctic locations with
strong winds Since this | survey ind d that

predictable mechanical properties

CR 84-25

REVIEW OF ANTITANK OBSTACLES FOR
WINTER USE.

Rl;:hmond, P.W, Sep 1984, 12p., ADB-100 767L, 24
refs,

40-3306

TANKS (COMBAT VEHICLES), DETONATION
WAVES, MILITARY OPERATION, SNOW
COVER EFFECT, ICE COVER EFFECT, BORE-
HOLES, MODELS, DRILLING, AUGERS.

This report 13 & review of mformation, cquipment and proce-
dures related to the use of antitank obstacles in winter.
Dcmohnon and conmucnon of cxpcdlem and existing obsta-
clesare d d modeis are sdenti-
fied and therr methodology 18 discussed Five tasks arc
identified a3 sreas requiring further research, 1) investigation
of the usc of hght-weight augers for dnlling bore holes
w frozen soil, 2) investigation of the effcctiveness of Soviet-
style snow obstacles, 3) development of s model of vehicle
performance on snow-covered slopes. 4) development of a
design procedure and performance model for step-type obsta-
cles when snow coveted, and 5) development of construction
procedures for creating tce slopes

CR 84-26

SHORE ICE RIDE-UP AND PILE-UP FEA-
TURES. PART 2: ALASKA'S BEAUFORT SEA
COAST—1983 AND 1984,

K:;vacs. A.,Sep. 1984, 28p. + map, ADA-148 428, 16
reis.

39-1142

ICE OVERRIDE, ICE PILEUP, SEA ICE DISTRI-
BUTION, ICE MECHANICS, FAST ICE, BE-
ACHES, SHORES, BEAUFORT SEA. ARCTIC
QCEAN.

Qbservations of shore ice pile-up and nde-up along the
Alaska Beaufort Sea coast 1983 and 1984 arc presented.
New nf on b of onshore wce move-
ment, uncovered since publication of Part 1 ir this series,

the treported Sovict SCD values were ncorrect due to mstru-
mental crrors, adjustiments to the data in this study were
required Month-to-month vestigation of the SCD data
tevealed a gradusl increase in density from November to
March and that the SCD values under forest canopies avetaged
from 4 to 14% lower than those fecorded n open arcas

¢aa be cither estimated from the mrflce hcn cxchlngc
cocfTicient and the average flow depth ar determined empirical-
ly from tecorded air and water temperature data The
method 13 applicd to the St Lawrence River between Kingston,
Ontario, and Massena New York, and 15 shown to be capable
of accurately forecasting freeze-up

CR 84-20

CHANGE IN ORIENTATION OF ARTILLERY-
DELIVERED ANTI-TANK MINES IN SNOW.
Bigl, SR Aug 1984, 20p., ADA-090 946, 5 refs.
39-291

MILITARY OPERATION, TANKS (COMBAT
VEHICLES). SNOW COVER EFFECT, ORIENTA-
TION, TEMPERATURE EFFECTS, TESTS.

The Remote Anti Armor Mine System (RAAMS) emplnys
scatterable mines tha: arc delinered by ejection from a projectile
dunng flight A problem with dehivery of RAAMS nunes
0 snow ariscs becautc A pereentage of them are equnpped
with an anti-distuthance mechanim The natural ditush
snce of Glting of the mines while melting into the snow
on & warm of sunny day mn) cause them to detonste
Five tess lasting 1 houre to € days were conducted af
CRREL to sudy change in onentation of RAAMS muncs
after landing 1n wnow Mities were ¢t in the snow at

Also included 1n this report are 1) a compilation of pertinent
passages in the Soviet Iiterature on SCD, 2) & map showing
the } of SCD . and 3) an average winter
wind speed chart for the USSR

CR 84-23

EFFECT OF SNOW ON VEHICLE-GENERATED
SEISMIC SIGNATURES.

Albert. D G, Aug 1984, 24P, ADB-090 976, 10 refs.
40-3544

MILITARY OPERATION, SNOW COVER EF-
FECT. SEISMOLOGY, DETECTION, VEHICLES.
ATTENUATION, ACOUSTICS. SEASONAL
VARIATIONS.

Vehicle-gencrated scusmograms recorded under summer and
winter conditions at Fort Devens Massachusetts, are anslyzed
and compared The data werc recorded uniag theec.compo-
nent geophanes located just beneath the ground surface and
mictophoncs mountzd on tnpods 0 3 s tah Winter data
were recorded whes 3 07-m thick snow cover way presest
The filtering ¢ffect of this snow coser on the sesmuc data
way wnking The appearance and frequency content of
the recorded ground maotion changed diamatically from sum-
Ter o wanter heause snow alicnuates the acontic-to sesmi
woupled energy These changes were venfied by magnitude-
squared coherence analveis and hy a anple Wiener prediction

27

13 reported An account is given of ice uverlopping &
catsson capl sstand in the Canadian Beaufort

Sex

CR 84-27

RADAR INVESTIGATIONS ABOVE THE
TRANS-ALASKA PIPELINE NEAR FAIR-
BANKS.

Arcone,S A .ctal, Oct 1984, 15p, ADA-150303, 1§
refs.

Delaney, A J.

39-2098

RADAR ECHOES., UNDERGROUND PIPE-
LINES, REMOTE SENSING, FREEZE THAW CY~
CLES, WATER TABLE, WATER CONTENT. RE-
FRACTION. UNITED STATES—ALASKA-—
FAIRBANKS.

Radar and wide-angle reflection and refraction (WARR) pro-
files were obtained across thtee buned sections of the trans.
Alaska pipeiine ncar Faichanks n lare Apnl 1983 A
broad-band, pulsed radar operaung in the VHE fvery high
frequency) range was used The surficial geeiogy at the
three sites consisted of grave! (dredge talingy) st and
alluvium, fespectively, and the sitea we o maeginally (rozen
of completely thawed At the grave! 1o the pape (apptoxi-
matcly 2 m decp) and an underlying water tablc were cauly
viuble There war no radar ugnature of the pipe at
the wlt site the WARR profiles venficd the high ahsorptinan
of the matenal The rexponse aas marginal at the altintum
te High absception due to thawing or marginal freenng
conditions about the pipe makes radar a2 generally poor
chelce for mapping frecze-thaw Soundanes hut a good choe
{or esimat'ng matenal <ot amd mostune content




CR

CR 84.28
POLYETHYLENE GLYCOL AS AN ICE CON-
TROL COATING.
Itagaki, K., Dec. 1984, 11p., ADA-150 466, 13 refs
40-3577
PROTECTIVE COATINGS, ICE CONTROL, ICE
PREVENTION, RESINS, MELTING POINTS,
SNOW ACCUMULATION, ICE ACCRETION,
COUNTERMEASURES, TESTS.
The propertics of polycthylene glycol (PEG) 23 a sacnficual
ice control coating are discussed PEG 1s effective longer
than many single component coatings, and it has low toxicity
and s high flash point The results of prebminary expen-
ments on PEG's ability to control snow accumulstion on
;‘pnnel snd 1cc accumulation on 3 cryogenic tank are slso
isc
CR 84-29
REVERSE PHASE HPLC METHOD FOR ANAL-
YSIS OF TNT, RDX, HM X AND 2,4-DNT IN MU-
NITIONS WASTEWATER.
Jenkins, T.F., et al, Dec. 1984, 95p., ADA-155 983,
Refs. p.36-38.
Bauer, C.F., Leggett, D.C, Grant, CL
40-3578
WATER POLLUTION, WASTE DISPOSAL, EX-
PLOSIVES, CHEMICAL ANALYSIS, DETEC-
TION, TESTS, MILITARY FACILITIES, STATIS-
TICAL ANALYSIS.
An analytical method was developed to determine the concen-
trations of HMX, RDX, TNT and 2,4-DNT in mumitions
wastewater The hod tves dit of an aq
sami¢ with #n sl volume of methanol-acetonitrile solvent
mixture, iiftration -+ vugh a 04 micron polycarbonate mem-
brane and analy>rs of 3 100 microl subsample by Reverse-
phase, high-performance liqud chi+ *vtography using an LC-
8 column “stention times of these four anslytes, ther
degradstion products, and impunties expectea i wastewater
matrices were determined for two eluent cotnposition: An
eluent of 50% water, 38% methanol and 127 acctoninle
successfully separated HMX, RDX and TNT from cach
other angd the p i T hod provided
hincar calioration curves over a wide range of concentrations
CR 84-30
IMPACT OF SLOW-RATE LAND TREATMENT
ON GROUNDWATER QUALITY: TOXIC OR-
GANICS.
Parker, L.V., et al, Dec 1984, 36p., ADA-153 253,
Refs. p 19-21.
Jenkins, T.F., Foley, B.T
40-3361
GROUND WATER, WASTE TREATMENT,
WATER TREATMENT, LAND RECLAMATION,
SEEPAGE, ORGANIC NUCLEI, ENVIRONMEN-
TAL IMPACT.
The removal efficiency for 16 organtc substances . wastewater
was studied on an outdoor, prototype slow-infiltration system
The imtisl concentration of cach of these substances
the was app. 1 it Re-
moval was via volatlization dunng spray apphcation and
subsequent adsorption in the sotl The percent removal
during spraymg could be esumated from the hquid-phasc
transfer coefficient, losses were up to 70% for the mout
volaule components The total percent semoval for the
system, based on the ¢ in the was
more than 98% for all sub Only chloroform. which
has a low octanol-water coefficient and according to the
! 15 not degradabl bicaily, was 1y
detected in the percolate The major final removal mech-
anisms are believed to be volaul and biodegrad
biotransformation.  Breakthraugh of severat other organtcs
w carly spning as a result of application duncg the colder
months was also observed The two substances that were
most persistent in the soif were PCB« and d.cthviphthzlate
PCHs were apparently slowly lost from the system, probably
by volatihzation The beh of diethyiphthal was
different 1n the two sorls tested but was morse recaleitrant
than expected
CR 84-31
DETECTION OF BURIED UTILITIES. RE-
VIEW OF AVAILABLE METHODS AND A COM.
PARATIVE FIEL]: STUDY.
Bigl. S.R., ct al, Dec 1984, 36p . ADB-090 068L. 21
refs
Henry, K.S, Arcane, S A
39-2918
UNDERGROUND FACILITIES, UTILITIES, DE-
TECTION, FROST PENETRATION, MAGNETIC
SURVEYS, GEOPHYSICAL SURVEYS, EARTH-
WORK.
Locating buried utilitics s often necessary for repair, servicing
or prevention of damage when carthwork i< to be conducted
m a paruenlar area Of the wnany methads avaslable fue
detection ot buned uliliier those 1n most widesspread use
are mag o 1 try. and radiofrequency
trackin Comparatine ficld tests of 11 Jocatoss using
these (grcc operating methods were conducted i Hanover
New Hampshire and cight of these were further tested
at the U8 Military Academy, Weel Point, New York, ind
the Stewart Army Subpost Ncewburgh, “ew Yark A
West Peent and Newhurgh, the nine ates intudod 3 vanety
of utility types including sron and steel pipe cble, sitreous

P

ule and plasuc, as well as different terrain and groundcover
charactenistics  Tests with the radiof; king loca-

CRREL REPORTS

C have ben continuously cored with this drill, Dniling

quency
tors were insufficient to cvaluate theis ability to locate nonmet-
allic pipe or o judge if onc locator was supetior to the

other.  Although not sististically different, shightly more
g dings were ob d with the magneti~

d and mag instruments over cable than
over pipe  Shaliow utilizies (< 3.5 ft) were located shghtly

more accurately than decper ones. In gencral, the low-
to md-priced mag duction ppeared to be
the most cost cffective.  Problems with accuracy i uulity
tocation occurred matnly at sites with steep topography or
where utiliies were 1 very close proximity Successful
operation of the instruments required only a small amount
of trmning

CR 84-32

SHORELINE EROSION PROCESSES: ORWELL
LAKE, MINNESOTA.

Red, J.R, Dec. 1984, 101p., ADA-152 952, Refs.
p.54-56.

40-3545

SHORE EROSION, SLOPE PROCESSES, LAKE
WATER, BANKS (WATERWAYS), GROUND
THAWING, SEDIMENT TRANSPORT, WATER
WAVES, RESERVOIRS, SHORELINE MODIFI-
CATION, RAIN, SEASONAL VARIATIONS,
METEOROLOGICAL FACTORS.

Oswell Lake, in west-central M s 3 trol
watcr-management  feservoir  first impounded i 1953
Subsequent erosion of the shorehine and a lack of knowledge
of slope eroston processes in this region prompted this study
to Wdentify and quantify the processes there The processes
weie d at d sites b June 1930 and
June 1983 Erosion of the banks is pnmanly caused
by turee processes ran, frost thaw, and waves, The
first wwo processes tend to move sediment to the base of
the steep slopes, fotming a rclatively gentle surface of sccumula-
tion Wave sction then teads to move this sediment
mnto the lake Analysis of the data collected over three
years has confirmed tha: wave action is the dominant erosion
process, providing almost 7~ . of the crosion during the
1981-82 siudy year Dunng the 1981 high pool level,
2,089 Mg of scdiment, mo=*iy colluvium. was removed from
the lower slopes by w~ave action 'mking the 162 km of
eroding shorchne More than -.300 Mg was croded by
waves accompanying the higher pool levels of 1982

CR 84-33

ICE FORCES ON RIGID, VERTICAL, CYLIN-
DRICAL STRUCTURES.

Sodh:, D.S, et al, Dec. 1984, 36p., ADA-151 393, 32
refs.

Morris, C.E.

39-2515

ICE PRESSURE, ICE LOADS, OFFSHORE
STRUCTURES, COLD WEATHER CONSTRUC-
TION, PILES, ICE BREAKING, ICE SOLID IN-
TERFACE, ICE COVER THICKNESS, FLEXU-
RAL STRENGTH, COMPRESSIVE PROPERTIES,
VELOCITY, EXPERIMENTATION.

A small-scale 1study was cond: $to chara..nize
the magnitude and nature of wce forces dunng conhinuous
crushing of ice agamnst a nigid, vertical, cyhindnical structure
The diamcter of the structure was vancd from 50 1o 500
mm. the relative veloaty from 10 to 210 mm/s. and the
ice thickness from 50 to 30 mm. The ice tended to
fail repetitively. with the frequency of fmlure termed the
h ristic {req The 1stic i rar-
1ed bneraly with velocity and to a small extent with structure
diameter The mze of the damage zonc was 10 to S0
of the ice thickness, with an average value of 30  The
maumum and mean narmahzed 1cc forces were strongly
dependent on the aspeet ratio (structure diameter/ice thick

flood.

ness) The forces increased wignificantly with decrcasing
aspeut satio but were constant for 1arge aspect ratios The
maumum normalized forces apy ! to be independ
of strain role

CR 85-01

PROTOTYPE DRILL FOR CORE SAMPLING
FINE-GRAINED PERENNIALLY FROZEN
GROUND.

Brockett, B E.. ct al, Jan 1985, 29p . ADA-152 388,
I refs,

Lawson. DE

40-3579

DRILLS. AUGERS, PERMAFROST THERMAL
PROPERTIES, FROZEN GROUND TEMPERA.
TURE. CORING. SAMPLING, GROUND ICE,
GRAIN SIZE. TEMPERATU RE EFFECTS, COST
ANALYSIS

Ananecpensave dnit has been madified to provide researchens
with the ability to auger an open hale of to acquire continuous
undistutbed "6.mm.diam core samples of 2 vanety of perenmal.
Iy frozen materials that are suitable for chemial and petro.
graphrc analysie It was deseloped by field testing in
«ipport of reseanch from 19%0 to {951 Operaton of
the dntl i based mamnly or uung a mmmum of power
to cut dhrough frozen ground wath tungsten carhude cutters
on a CRRED conng auger The we ontent, temperatuse
ard gran size of the frozen sedinents are pmportant vanables
deternuning the samphing depth Perenniitly frozen sedh-
ments with tempetatires .o the range of 0% ¢ o %€

2R

and ling are most cfficiently conducted when ambient
at temperatuses ate below freczing snd the active layer
18 frozen.  The sclf-contained lightweight dnll 1s readily
wransportable off-road by helicopter or tracked vehicle, or
by towing over roads 1t 18 locally scif-mobile by usc
of a winch Total cost of the dnil and modifications
15 estimated at approximately $10,000

CR 85-02

EFTFECT OF NONUNIFORM SIZE ON INTER-
NAL STRESSES IN A RAPID, SIMPLE SHEAR
FLOW OF GRANULAR MATERIALS. PART 1.
TWO GRAIN SIZES.

Shen, H H., Feb. 1985, 18p., ADA-154 045, 18 refs.
40-38

SHEAR FLOW, PARTICLE SIZE DISTRIBUTION,
MICROSTRUCTURE, MATERIALS, STRESSES,
STRAINS, AVALANCHE MECHANICS, MATH-
EMATICAL MODLLS

Existing theories that predict the st rate p
it a rapidly sheared granular flow can only treat macerials
that are made of single-suze particles However. granular
flows usually involve matcnals of miaed sizes It has
been observed 1n many laboratory studies that size distsibution
has & significant effect on the flow of a granular matenal,
Despite its importance, no quantitauve theory has been devised
that can explain the effect of size distribution An znalytical
model 1s developed here to quantify the stresses in 8 mixture
of spheres with two different sizes and identical matenal
propertics Binary collisions %etwees adpacent pariicles
arc dered as the d g S 235-g g mech
Comparisons between the theofetical results and the existing
laboratory data show good agreement

CR 85-03

ERFFECT OF NONUNIFORM SIZE OM INTER-

NAL STRESSES IN A RAPID, SIMPL:. SHEAR

FLOW OF GRANULAR MATERIALS. PART 2.

MULTIPLE GRAIN SIZES.

Shen, H.H., Feb. 1985, 20p., ADA-154 046, 19 refs.

40-439

SHEAR FLOW, PARTICLE SIZE DISTRIBUTION,

MICROSTRUCTURE, STRESSES, MATERIALS,

SHEAR STRESS.

In the past alf theoretical analyses for rapidly sheared geanular

flows assumed that the granular solids arc either disks or

spheres and are uniform in size . However, natural matenals

that create these granular flows arc in gencral iregular in

shape and have vanous spectrs of sizes The stress and

rate of energy ¢ fevelsing flows are signifi

ly nfluenced by the size distnibution fn part 1 of thus

report senes (sec 40-38, CR 85-2) the formulation of the
g ingat granul

13 presented. where the ratio %l’ the two sizes is nearly

one Here, 1n part 2, the constitutive cqustions for 3
t are ded to snclude a general size
atio In addition, a complete spectrum of size distnbution

18 incorporated, which allows the quanufication of the size
distnibution effect 1n the most gencral way In analyzing
the granul it 15 d to be the
major dynamic activity at the mictoscopic level Because
of the present limited knowledge of treating shape cffects,
the analysis 1s confincd to the Row of ether disks or s pheres
The result of this work provides nccessary information for
?‘ more realistic analysis of natural and industnal granular
ows

CR 85-04

PROPULSION TESTS IN LEVEL ICE ON A
MODEL OF A 140-FT WTGB ICEBREAKER.
Taftinchux. JC, Mar 1985, 13p, ADA-154 075, 6
refs

39-3956

ICEBREAKERS. ICE  CONDITIONS, ICE
STRENGTH, ICE BREAKING. ICE COVER
THICKNESS, LAKE ICE, FLEXURAL

STRENGTH, VELOCITY. TESTS. MODELS

Resuiis of propulsion tests in level e on a model of the
WTGB 130t Great Lakes scebreaber are presented and
compared to avalablc full-<cai~ data In spite of the
ditticultics sn exactly modeling full scafe cond . the predic-
tinhs based op the modet teat results of the «ip perfirmance
comnared t23. onably well 1o thesc teasuted dunng fulls
wale tral Several possible suutces of cezors are wlennfied
In patucular  fuphcation at the maodel sale of the ship
hull's ce fncton coeflicient v conudered to be entical
1n deteromining tic cc sevustance and the correspomding propuls
wion charactenistics, ramely propelics speed thrust and torque

CR 85-05

NUMERICAL MODELING OF SEA ICE DY.
NAMICS AND 1Ce THICKNESS CHARACTER-
ISTICS. A FINAL REPORT.

Hibler. WD, TII, Mar 1985, 50p, ADA-154 600,
Refs, p,35.38

40-3362

ICE MECHANICS, DRIFT, SEA ICE, ICE COVER
THICKNESS, ICE EDGE. MATHEMATICAL
MODELS, HEAT BALANCE

A\ dynanie thermodynamie sea ae anebel 6 evtended to
inddude a il thermodsramic onde and 1 complete iedniesel
we thickaess divinbution The variabo thudaess formla
tion inchudes a mote seabntin Parametertzyan of ke folung




Ci RLL REPORTS

thun used in previous modcls. ' easonal simulations have
be.n petformed using this model snd the results have been
la.cd with particulsr emphasis of the ndge Luildup results
Canadian Archxpeluo md off the North Slope. ~ This

report p s P P of this mode! and
di gress made on g and testing the variable
thickness extensions.

CR 83-06

KINETIC FRICTION COEFF:CIENT OF ICE.
Forland, K.A,, et al, Mar. 1985, 40p., AL A-155 035,
23 refs.

Tatinclaux, J.C.

39-3957

ICE SOLID INTERFACE, ICE FRICTION, ICE
HARDNESS, SURFACE ROUGHNESS, ENGI-
NEERING, VELOC!TY TESTS.

This study i i the Wi of various parame-
ters on the kinetic friction coefficient between 1ce and different

surfaces Fncnon tests were performed with urea-doped.
ice, ying the p of normal pressure,
of | rough 1ce ori we hard-

» type

ness and test configuration. Tests were conducted by
pulling a sample of ice over a sheet of material and by
puling a umple of matensl ove. an icc sheet An ambient
temperature of 15 was mamumed :hrou;houl -nd thc
we surface hard, was d usin.»

apgamatus.  The results of the fucuon tests r:vuled “that
the behavior of kinetic fniction cocfficient wit varying velocity
was swuﬁunuy icfluenced by the test configuration and
matenal The de of the kinetw fnction
cuefficient was also lﬂecwd By vur!m. normal , essure.,

'Y

surface
for standardized ice fncmm tests and future nvestigs wons
are recommended.
CR 85-07
MEASURING THERMAL PERFORMANCE OF
IBP'JJSILDING ENVELOPES: NINE CASE STUD-
Fefhn'd':fs, SN, Mar. 1985, 36p., ADA-155 083, 13
rets.
39-3958
THERMAL INSULATION, BUILDINGS, HEAT
FLUX, THERMAL MEASUREMENTS, THER-
MOCOUPLES, COMPUTER APPLICATIONS,
COST ANALYSIS, WIND FACTORS.
Nine buildings at Ft Devens were the ob)cc: of a study
empbym heat flux sensors, th

dsta acquit:tion system and infrared lhen'nography
The purposc was (o measure the R« values of :hosc bmldm(s
to determine their
The sample includ; d four frame b gs two masonry dbusld-
ngs, and three frame buiidigs with bnck facing The
technique for memmn; R-values proved repestable and accue
mte within 15% pling & small sampt
sufficiently charactenzes the entire stack ofbuildings.  Meas-
urement 13 motre important for pootly nsulated build ags
since the beginning R-valuc has a drastc impact nn «»
budget for a cost-effective reinsulation project Ao
Devens, installing an cxtermal Styrofoam insulstion . .~m
on block b ks has 2 23 t 12110
of about 1.4
CR 85-08
ICE FOG A5 AN ELECTRO-OPTICAL OBSCU-

RANT.
Koh, G., Mar. 1985. 11p.. ADA-155 056, . +<™,
39-3959
ICE FOG, INFRARED RADIATION, LIt,HT (VIF-
IBLE RADIATION), RADIATION ~ 8% !PTION.
SCATTERING, ELECTROMAGNETIC ’ROPEK-
TIES, ICE CRYSTAL OPTICS. ANALYSIS
(MATHEMATICS)
The extinction of visble hight and 1afrared radiation (af
vuveknglhs of 3 5 and 106 micron) by e fog ¢ gnmldc’cd
pts and b I oxpe | data
The y of the sph i of ice fog
for Mic calculations 13 cxamined and judges adequate for
forward scatter situations but limnted for side and backscatter
spplications The relstive cfficacy in penetrating ice {n(

15 cxtended to nclude the transport of water vapor, which
1s important because of its Istent heat.  Results are presented
in terms of & Lewis number. defined as the rauo of thermal
to mass diffusivities. For Lewis numbers greater than
1 . phase change intensifies convection, and for Lewis numbers

less (hm 1.0, phase chln;c retards convection.  Two bound-
sry of spec in the study of snow,
7 cons'ant heat flux bouom and2p ble top, arc g2
ca.

CR §5-10

REVIEW OF METHODS FOR GENFRATING
SYNTHETIC. SEISMOGRAMS.

Peck, L., June 1985, 39p., ADA-159 128, Refs. p.36-
39.

40-1587

SOIL MECHANICS, SEISMOLOGY, GEOPHYSI-
CAL SURVEYS, WAVE PROPAGATION, COM-
PUTER APPLICATIONS, ANALYSIS (MATH-
EMATICS)

Vanous hods of g i ynth

reviewed and les of recent ppl; of the
are aited . Body ‘Fl:vn sulfu:e waves, ‘:nd norms! modes
are

are

CR

bottom of the 1ce could not be detected when the ice structure
had a high brine content Because of brine’s high conductivi-
ty, bnne volume domunates the loss mechansm n first-
year sea ace. and the same was found true for multi-ycar
e two-phase dicl mixing f used by the
authors to describe the EM properties of first-year sea ice,
was modified to include the effects of the gas pockets found
in the multi-ycar sea rce

CR 85-14

VEGETATION AND  ENVIRONMENTAL
GRADIENTS OF THE PRUDHOE BAY REGION,
ALASKA.

Walker, D.A.. Sep. 1985, 239p., ADA-162 022, Refs.
p.122.135.

40-1790

TUNDRA, VEGETATION, TEMPERATURE
GRADIENTS, PLANTS (BOTANY), COASTAL
TOPOGRAPHIC FEATURES, ICE WEDGES,
SNOW DEPTH, TEMPERATURE EFFECTS,
LOESS, HUMMOCKS, SOIL WATER. UNITED

heomclnc ray theory, ;enenhud ray theory (Cag

hods  STATES—ALASKA.
The Prudhoe Bay rcgion i3 a particularly interesting ares
reviewed mdud‘ of tundra b of s well-defined and steep
d the b of which has not been descnbed

oop method), asymptotic ray theory, refl 1ty hod
full wave theory. and hybnd methods combining ray theoty
and mode theory Two numerical methods, those or finite
diffs and finite cl and a hybnd method
ﬁmte differences with asymplotic ray theory sre descnbed
on the or vahdity of the varous
melhods are stated

CR 85-11

RECONNAISSANCE OBSERVATIONS OF
LONG-TERM NATURAL VEGETATION RECOV-
ERY IN THE CAPE THOMPSON REGION,
AiASKA, AND ADDITIONS TO THE CHECKL-
IST OF FLORA.

Everett, K R., et al, Junc 1985, 75p.. ADA-158 724,
Refs. p.44 48.

Muresy, B M., Murray, D.F, Juhinson, A.W,, Linkins,
A.E., Webber, P.J.

40-440

REVEGETATION, TUNDRA, PERMAFROST,
SOIL EROSION, ENVIRONMENTAL PROTEC-
TION, ACTIVE LAYER, VEGETATION, FROST
ACTION, CLASSIFICATIONS, LANDFORMS,
ENVIRONMENTAL IMPACT.

Tle ow.ernty of disturbance types, landforms. vegetstion
wnd soils, together with the large. well-documented flors,
makes Capc Thompson sn ideal site to study long-term
(20-ycar) environmental adjustments sfter impact Man-
caused disturhances there between 1958 and 1962 fall into
e ctlegonies: f ys, ¢ and off-road vehick
trails. In add natural by frost acto

creates scary Reestablished vegewstion aﬂer 20  years con-
wsted of .pecies found in ad; F
CR 85-12

ANALYSIS OF RIVER WAVE TYPES.

Ferrick, M G.. Junc 1985, 17p.. ADA-158 683, For
another source see 39-3098. 20 refs.

40-1050

WATER WAVES, RIVER FLOW, RIVER ICE.
DAMS. UNSTEADY FLOW, ICE JAMS, RUNOFF,
FRICTION, MATHEMATICAL MODEL®.

In this paper we consider long-period, shallow-water river
waves that are a consequence of unsteady Mow Tave.
waves result from hydroelecttic power gen~ration of flow
control at 2 dam, the breach of 2 dam, the - nation or
scieasc of an we jam, and rainfall/runoff process s The
Samnt-Venant equations sre generally used to dev nbe -
waLy Dynarmic, gravity, d'fTuston, and kinematr e

clsewhere n the Arcuc. it 13 a repion of wet coastal
tundra that has 2 . uque substrate pH ;ndxcn( due 1n
part to its coastal | The winds
distnbute loess from the Sagavlnnklok River over most
of the region Areas downwind from the nver have alkaline
tundra with a gradient of dechiming soil pH values away
from the nver the northwest portion of the region s not
downwind from the myer and conscquently has acidic tundra,
The coastal temperature gradient 1s among the stecpest in
the Arctic Three of Youngs (1971) four flonstic zones,
which are based on the amount of °otal summer warmth,
are present within theccgion  The eftects of the temperature
gradient can be seen in the increase of the total number
of plants n the flors and the d plant p ty.
patucularly of shrubs. as one moves inland The prcdomv
nantly wet landsclpe also creates steep vegetation gradients
within elevat; ges of a few Small hum-
mocks and higher microsites associated with sce wedge polygon
tehief may be clevated only 10-25 cm abore the level of
saturated soils but can support rich mesic tundra plant com-
munities

CR 8".18

TNT, RDX AND HMX EXPLOSIVES IN SOILS
AND SEDIMENTS. ANALYSIS TECHNIQUES
AND DRYING LOSSES.

Cragin, JL.H., ct al. Oct 1985, 11p., 13 refs.

Lepgett, i3 7., Foley, BT., Schumacher, P.W.
40-3363

EXPLOSIVES, FREEZE DRYING, SOIL POLLL-
T ON, SEDIMENTS, CHEMICAL ANALYSIS,
COUNTERMEASURES, DRYING. ADSORP-
TION, ABSORPTION, TESTS

A meind fo. the analysis of TNT. RDX and HMX cxplosives
ir. woil. and sediments has been developed It consists
of methanol extraction followed by revcrsed-phase hxgh per-
f hiquid phy using 10 40
methanol ‘$0° water as the cluant Thix method was
used to study the effect of sarous drying techniques upon
the recorvery of TNT. RDX and HMX from <oil and sediment
samples contamnated with high (77) and low (microgram - g)
tevels of these explosines  For hughly contaminated samples.
complcte recovery of TNT and RDX was oblained using
fi seze drying while air drying at room temperature resuited
tn greater than 907 recovery for both eaplosives Other
sechniques. such as aven drying at 10SC, aven drying at
45C, microware oven drying, and drying under nfrared
lamps all resulted m greater losses, with TNT and RDX
recoveries tanping from 76 to 907 Drying losscs were
a0t due to ample volatthization but rather to chemical reaction
and or t For soil and sediment <amples contairing

wases have been defined. cach ding tu Jiff

s of the momemtum ¢quation and each applying
s e subset of the overall range of niver hydrauhc propertics
and fime scales of wave motion However, the parameter
rang . cotrespording to cach wave description are not well

as a function of size distabution s esaluated for the
considered.

CR 85-09

THERMAL CONVECTION IN SNOW.
Powers, D J.. et al. May 1985, 61p.. ADA-157 $77.
Refs. p.4o.48.

Colbeck, S.C, O'Naill. K

40-1009

SNOW THERMAL PROPERTIES, SNOW HEAT
FLUX. HEAT TRANSFER. WATER VAPOR.
TEMPERATURE GRADIENTS, POROLUS
MATERIALS, THERMAL CONDLUCTIVITY,
CONVECTION, MATHEMATICAL MODELS.
LATENT HEAT, EXPERIMENTATION.
METAMORPHISM (SNOW)

Large temperature gradicnts applicd 1o a srow « wer dene
water vapar upwards and result 0 rapid recrystalis atien
of snow crystals The same temeratuce gradients vieale
gradients of air density that can cause flows of ar through
the snow comver e formalivm pecetary o dewnibe

these flows 15 developed here 10 an fort to an. fude the
convenction of vapar 0 the undentanding of tiow metamen

phism

The theoty of convection through poreus medis

dcfined, and the between wave types have not
been explored This paper 1s an ivestigation into these
arcas, which are fundaniental to aver wave modeling The
analysie 1t hased on the concept that river wave behavior
i determined by the balance between friction and incrua

CR 35-13

ELECTROMAGNETIC MEASUREMENTS OF
MU'{.TI-YEAR SEA ICE USING TMPULSE RA-
DAR.

Kovacs, A . et al. Sep 1988, 26p. ADA-160 737, 1
refc

Morcy. R M

40-1543

SEA ICE, ELECTROMAGNETIC PROPERTIES.
ICE BOTTOM SURFACE, MARINE GEOLOGY.
GEOPHYSICAL SURVEYS, ELECTRICAT RESIS.
TIVITY, BRINES. DIELECTRIC PROPERTIES
Soutiding of muiti-year sea soe, uung impulse radar operatang
w the 0. to 400 MEz (requency band, has revealed that
the hottom of thiv 1e cannot always be detected Thie
papet discaseot a fickd program ammed at finding out why
this 14 s, ard at determiming the clectromagnetn (FM
properticy of mults year wa he It was found that the

29

fow Tevels of TNT. RDX and HMX rcooveries of all three
explosives were quanttatne for all of the abose drying
techniques

CR 85-16

MECHANICAL PROPERTIES OF MULTI-YEAR
SEA ICE. PHASE 2: TEST RESULTS.

Cox. G F N, ctal Oct 1985 Rip, ADA-166 331, 10
refs

Richter-Menge. J A, Weeks, W F_ Bosworth. H . Per-
ton, N . Melior, M, Durell. G

40-3364

ICE MECHANICS, [CF STRENGTH. SEA ICE.
STRAINS. COMPRESSIVE PROPERTIES, ICE
PHYSICS. PRESSURE RIDGES, TENSIEE PROP-
ERTIES, 1 OADS (FORCES)

Thiv report presents the resalts of the secemd phase of
21048 program desgned Lo oblam voomprebents ¢ understand
ing of the mechannal properlics of ufi vear vex e from
the Alaskan Beaulors Sex I fhase 11 62 convlantstram.
1a5¢ umaval compresyton 16y were pesformed on harzental
amd vertical we samples from mul cear pressure ndges to
evamane the cffeit of wampie on wh o we strength
M ooneducted weee I8 coneant norate tension festy,
4 omventonal tnaval fests an § S onstant lead comprevenn
tests on maolll vear Pressure fulge amples o provade data
for dese’oping ne sie'dontena 1 omdretne ans Data
ate presenred on the drength fraare ltaa and pruedulne




CR

of m-ld-yeu sea ice undet different losding condiions.  The
effects of Y, smin rate,
confining and sam )

prmc ple {
properties of multi-yesr ses ice are eummed

CR 85-17

FIELD TESTS OF THE KINETIC FRICTION CO-
EFFICIENT OF SEA ICE.

}'ui”a‘chu& 1.C,, etal, Oct. 1985, 20p., ADA-163 170,

Murdey, D.

40-3365

ICE FRICTION, SEA ICE, SURFACE PROPER-
TIES, STEEL STRUCTURES, SHIPS, ICE CRYS-
TALSTRUCTURE PRBSSURE ICE STRENGTH,
VELOCITY, TESTS.
mmmummmuamuormewermlm
coefficient carried out dum; the May 1984 cxpedluon ol
the P.S. Polarstern oft t of Labrador.
wfaeu'mlmlw-cuwdml pl.mandbuelml
plates, hand roughened and undblu

of the studies were: 1) col

CR §5-20

CONSTITUTIVE RELATIONS FOR A PLANAR,
SIMPLE SHEAR FLOW OF ROUGH DISKS.
Shen, H.H,, et al, Dec. 1985, 17p., ADA-163 147, 10
refs.

SHEAR FLOW, SURFACE ROUGHNESS, FLOW
RATE, FRICTION, STRESSES, AVALANCHES,
COMPUTER APPLICATIONS, TESTS.

Stresses developed in a rapid, simple s)mr ﬂo\v of dub
mquxnuﬁcd Collisional

to be the d stress g g h The
disks are inelastic and ff Tllc i coemclcm
and the coefficient of fricti her &

of momentum and dissipation of energy during n COlhuon
The frictional coefficient g and

motion of disks The total fluctustion mouon of disks
consists of two transiational modes and one rotational mode
The rotational mode is found to depend on both the restitution
and friction coefficient.  Equipartitions of cncrgy among
al) modes of motion is absent.  The mean rotation, however,

wc. riction coefficient

friction coefficient initially &

CRREL REPORTS

The behavior of reinforced and forced beams
was studied under impact losding at low temperatures, and
the results were compared 1o the behavior of reinfotcing
steel {rebar) in Charpy-V impact tests.  Transition tempers-
turcs as low as -30 C were obtained for the rebars in
the Charpy-V tests. whmu no bnttle fetlures occurred in
the rebars in the }{ beams st
as low as -63 C, cven in beams where lhe rebers were
intentionally notched.  The tmpact strength of unreinforced
bly at lo\vcr tcmpeutuxu. thus

e s 4

cantly ncreasing lhc safety of hightly mnforeed struﬂum.

CR 86-03

EXPERIMENTAL DETERMINATION OF HEAT

TRANSFER COEFFICIENTS IN WATER FLOW-

ING OVER A HORIZONTAL ICE SHEET.

lz.unufdnm, V.1, et al, June 1986, 81p., ADA-170 421,
2 refs.

HEAT TRANSFER, WATER TEMPERATURE,
WATER FLOW, ICE COVER EFFECT, ICE
MELTING, ICE SURFACE, TESTS, VELOCITY,
(!-ESMPUTER APPLICATIONS, TURBULENT

ed. m‘““‘;ﬁ““"’ depends only on the mean nmv gndmn The analysis
lddrmculnfmcodﬁ;t‘emﬂ)!m { C, : with & 2 i duk flow shows
L of sce crystal orients- Y
o ath 1o teat "'3) friction codficient was nm‘;uecmel?:dc m’l‘;uswm;lm that th:he distnbution of
mdependenlofmdprmnpplwfhoumumpk.ﬂ ofslruus.l
velocity between the ice sample and the test surface and  CR 85-21

mched-uudyv-lnuth;h«lm S)I‘ncuonr.oemnem
essing surface 6) » wetting
nﬂecuhhuduh.hﬂfmumcoeﬂinmtnnn-m
wetting surface of the same or even higher roughness aversge.

3

5

SOImON OF MILITARY EXPLOSIVE CON-
‘I'AMI ANTS ON BENTONITE DRILLING

Leueu.DC Nov. 1985, 33p., ADA-163 231, Refs.
p.14-16.

40-3366

EXPLOSIVES, DRILLING FLUIDS, MILITARY
OPERATION, POLLUTION, MUD, CHEMICAL
COMPOSITION, ENVIRONMENTAL PROTEC-
TION, ADSORPTION, ABSORPTION, ANAL-

ICE-CORING AUGERS FOR SHALLOW DEPTH

SAMPLING.

R:fnd, J.H.,, et al, Dec. 1985, 22p., ADA-166 630, 12

refs.

Mellor, M

40-3273

AUGERS, ICE CORING DRILLS, PERMAFROST,

FROZEN GROUND, ICE SAMPLING, DRILL-

ING, EQUIPMENT.

The development ol hghtven;hl coring sugers for ice hu

T e ot 7 bt dieed by e

e rations for pling to” dept
Dﬂlvi and operation of the ACFEL/SI-

PREICRREL 3an -1D corer 13 discussed, and modifications

of the basic design orpoweredopenuonmdfmdnllmg

in frozen soul are outhned.  Recent replacements for the

tradstional conng auger are descnbed, and details are given

YSIS (MATHEMATICS). for the construction and operation of the new 4 1/4-in.

Concern over the envi fltco( ,:.,Z has b ht 1D coring equi Ap d 12-in.-1D drill for shallow-
develop of hods for measur- dcpthcmn;unhodmn

m;lhcmmuwndnm lntwnthucon:rmhubem CR 85-

ysis for explosive contaminants

DNT RDXMHMX) in momwnu wells. The
pp for each con-
i e d to be ind dent of soluds
concentration. Unmuounmwmouamdrornbx
deMXmm:mzof !
mﬂemtmbeudwuumwdwnmmmw

when the solwtion concentration is known.  Isotherms for

TNT snd DNT were not lincar, b
that the isoth for l)me ly could be
tved into two predomi lliml p
sbove & certain sorbed and » L type compo-

nent below this quantity.  The expenmental data were
fitted by regression ansiysis using the appropnate model.
The equations <sn be used to predict the sorbed
mcbou (analytical tuas) for any combination of soluds and
The of b found
in some existing vclh do not appear to be sufficient to
cause significant buss in analyscs for these cxpl

nants

CR 8519

MODEL STUDIES OF SURFACE NOISE IN-
TERFERENCE IN GROUND-PROBING RADAR.
Arcone, S.A ,etal, Nov, 1985, 23p., ADA-163 208, 12

RADAR ECHOES, NOISE (SOUND), POLARIZA-
TION (WAVES), COUNTERMEASURES, ELEC-
TRICAL PROPERTIES, ANTENNAS, TESTS,
MODELS.

Ground-probing radar can be an effective tool for explonng
the top 10 to 20 m of ground. especially tn cold regions
where the freezing of water decrcases signal absorption
However, the large ¢lectrical vanability of the surface, com-
bined with the short wavelengths used, can oflen cause
severe ground clutter thet can mask a desired. deeper return
in this study 3 model facility was consttucted consisting
of a metallic reflector covered by sand  Troughs of saturated
sand were emplaced at the surface to vary surface electncal
propetties and to sct as 8 nose source o mterfere with
the bostom ref and height.
and signal stcking In both static (antennas stationaty) and
dynsmic (sntennas moving) modes were then investigsicd

ss methods for reducmg the surface clutter  Polanzation
poullel to the profile d dicular to the troughs’
axes) gave iles to the .m, dicular case d
of the d } senstivity of the d

LEVBL ICE BREAKING BY A SIMPLE WEDGE.
Tatii clsux, J.C., Dec. 1985, 46p., ADA-166 629, 6

refs.
40-3274
ICE BREAKING, ICEBREAKERS, ICE FLOES,
ICE FRICTION, ICE LOADS, LOADS (FORCES),
ICE MODELS, ICE PHYSICS, TESTS.

Tests 1n level ice on an idesfized icebresker bow in the
shape of 3 simple wedge were conducted in the test bum
The honzontal and vertical forces on the wedge were

i to study the meiting of a horizontal ice sheet
with a flow of watcr sbove 1t were conducted in & 35-
m-long fefrigerated flume, with & cross section of 1.2x1.2
m.  Water depth, temperature, and velocity were varied
as well a3 the temperature and initisl surface profile of
the ice sheet  The heat transfer re were found to
consist of forced turbulent flow at Reynolds numbers
with & jon to free There
was no convincing cvidence of s fa'oed laminsr regime.
The data were rorrelated for esch of the repmes, with
the Re {nolds number, Re, or the Grashof number combined
with the Reynolds number.

CR 86-04
RESILIENT MODULUS OF FREEZE-THAW AF-
FECTED GRANULAR SOILS FOR PAVEMENT
DESIGN AND EVALUATION. PART 1.
LABORATORY TESTS ON SOILS FROM WIN.
T%EI?SDON' MASSACHUSETTS, TEST SEC-
Cole, D.M., et al, July 1986, 70p., ADA-171 541, 15
refs.
Bcnsﬂ;:’y. D.L., Durell, G., Johnson, T.C.
41-
ROADS, FROZEN GROUND STRENGTH,
FREEZE THAW CYCLES, GROUND THAWING,
PAVEMENTS, SOIL STRENGTH, SUBGRADE
SOILS, LOADS (FORCES), UNFROZEN WATER
CONTENT, STRESSES, SOIL WATER.
This work is the first of a scries of four reports sbowt
Iu:arorll‘;otyb‘l::“ field Tlhmmg of d:mmmw Mr:'.d and
ield subgr 13 re| testing
:lnd analysis of six soils h":nﬂ s test uu%mdm,
Massachusctts.  Repest losd trisxial tests were done on
frozen and thawed sails to characteme the variations in

and floc sizc_distnbution in the wake of the wedge w.
observed,  From the force measurements, the ice ved;dhull
frniction fsctor was cslculsted and in genersl ag with

their

i y»e|ded | the resilient
modulus to applied stress, unfrozen water content (for frozen
smls) moisture  tension (for thawed sotls) and density.

the friction factor messured in separate friction tests.  The
ice ﬂoe Icngth md Ke ﬂoe ares mmuwd in the cutrent

and test procedures (given in deml) were devcloped
that allowed n the i the gradual
"l':hmv“) of stiffacss l)m occurs tn the ﬁeld after thawing.

study
b thc length nerue and srex aversge and corres in,
stymdard d'emnom S(L) and S(A)..e posding
CR 86-01
MODEL STUDIES OF ICE INTERACTION
WITH THE US. ARMY RIBBON BRIDGE.
Coutermarsh, B.A., Apr. 1986, 18p., ADA-166 360,
12 refs.
43.4592
PONTOON BRIDGES, ICE SOLID INTERFACE,
;{&ITARY OPERATION, ICE JAMS, ICE MOD-
The performance of the U.S Army’s flosting Ribbon Bndge
n an ice-filled waterway is investigated i 3 modsl study
Condit when 1ce-blocks could be exp d to jam behind
! theones

moduli were strongly dependent on soil state,
dropping ot least two orders of magnstude upon thawing.

CR 86-05

EFFECT OF GRAIN S1ZE ON THE INTERNAL
FRACTURING OF POLYCRYSTALLINE ICE.
Cole. D.M.. July 1986, 71p.. ADA-171 571, Refs.
p.49-51.

41-3479

ICE CRACKS, ICE CRYSTAL STRUCTURE,
FRACTURING. GRAIN SIZE, ICE CREEP, PHO-
TOGRAPHY. STRESSES.

This work presents the results of 3 study to examine the
cffects of grain ssize on the number and size of internal
microftactures i polycrystalline ice Lsbotatory-prepered
specimens were tested under unistial, constant-load creep

the bnidge are outhned using bl bality
1t 1s shown that curtent theones do not accurately deseribe
block msub:lny lhn‘mlhwl the range of expected block
thicknesses ndge deployment 4 s outl

a5 C Gran size ranged from 15 10 60
mm This range of gran size. under 3n initisl creep
slress ¢ of 20 MPa. lcd to : sn;mr fcant chme in the chancut

u relates to lhe winter eavitonmient. Ice forces on lhc
bndge are discussed slong with ways 1o mmmize the chance
of e buildup behind the bndge

CR §6-02

BRITTLENESS OF REINFORCED CONCRETE
STRUCTURES UNDER ARCTIC CONDITIONS.
Kivekiis, L., et al, May 1986, 20p., ADA-170 792. 9
refs.

Korhonen, C

41.213

REINFORCEL CONCRETES, BRITTLENESS,
CONCRETE STRUCTURES, TRANSPORTA-
TION, COLD WEATHER TESTS. CRACKING
(FRACTURING)

3o

of d
snternal cracking and lypccnlly " expenenced strains o( IIIOO
at the minimum creep rate The coarsc-graired matenst
cxpericnced severe cracking and » drop in the strain ot
the nminsmum creep rate to lppmllmaldy 41000 Encmvc
post test optical analysis al) of the size distrib
tion and numbee of micraceacks 1n the tested matensl

data led 1o the development of a relationship between the
svcrage crack wre and the average grain v Addnmally.
the cfack size distnbution, when normaased to the grain
diameter, was .cry similas for all specimens tested

results indicate that the average crack size i3 spproximately
one half the average grun diameter over the stated grun
sizctange A dislocation pileup model s found to adequately
predict the oncet of internal cracking The wark employed
acoustic emisuon techmiques to monitor che fractunng sctivity,
This snformation shed light on the ume snd strain at which




the fracturing began and when the peak fracturing fatc oc-  inertial sublayer profiles yiclds the roughness lcngths for
curred,  Other topics covered in this report include creep  tempetaturc and water vspor With these and 3 model
behavior, crack healing, the cffect of stress level on fmture for the drag coefficient over snow and ses sce based on
size and the otientation of cracked grains.  Th sctusl the fer coefficients are pfcdlcwd.
aspects of the grain size effect on meterial behavior are C(E) 15 always a fe\v percent farger than C(H).

also given. with i g wind speed for spc:ds

CR 86-06
SBOR‘I‘-PULSE RADAR INVESTIGATIONS OF
FRESHWATER ICE SHEETS AND BRASH ICE.
Anr“-f:ou, S.A, et al, July 1986, 10p., ADA-172 578, 5

l‘)lelsl;ley, A.)., Perham, R.E.

-594

ICE COVER THICKNESS, RADAR ECHOES,

LAKE ICE, ICE SHEETS, ANTENNAS.

Short-puise radar profiles and waveform traces were recorded

over natural, freshwater ice sheets and an aruficislly made,

1.6-m-diameter column of brash ice.  The purposc was

o undy the femhlny of this lype of radar to detect ice
prop 71 ice I‘orms

Thendnunhudtwo onumh: T

near 900 MHz and s second more powerful one near 700

MHz Distinct top and dottom reflections from scversl
ice wete produced by both antennas, but the value
of di fculated from the time delsy of

theuﬂecuouvuwdbetweennheeuumnccshmwu
tud}loundkmdconhmed free water.  The brash
fl no d ible bottom retum

CR 8607
NITROGEN CONTROL IN WASTEWATER
TREATMENT SYSTEMS FOR MILITARY
FACILITIES IN COLD REGIONS.
iliee:g;.c.. Aug. 1986, 23p., ADA-173 724, 25 refs.
MILITARY FACILITIES, WASTE TREATMENT,
WATER TREATMENT, CHEMICAL ANALYSIS,
SEWAGE TREATMENT, WATER POLLUTION,
CLIMATIC FACTORS, FILTERS, SLUDGBS
Nitrogen control m the form of
is required, or will be requi gnifi b
of military This report
[ y of engi critens for those processes
in most common m at nuhury [scihties in the cold regions
These fil

ters,
(RBC) and activated sludge
A duip eumpk is presented for esch case. All four
procenu can the u;mfmm levels of ammoms removsl
harge limits ace 0.5 mg/L
ot less it may be necessary to use the activated siudge
process.  Tnckhing filters or RBC units are recommended
rov higher (> i m./l.) discharge bnts. P:&d systems
} i c

d, for 2

C.R 86-08
APPLICATIONS OF THE FINITE-ELEMENT
METHOD TO THE PROBLEM OF HEAT
TRANSFER IN A FREEZING SHAFT WALL.
ﬂlldl;;s. F., Aug. 1986, 24p., ADA-172 552, 12 refs.
SOIL FREEZING, SHAFTS (EXCAVATIONS),
HEAT TRANSFER, TUNNELS, WALLS, LATENT
HEAT, HEAT CAPACITY, ANALYSIS (MATH-
EMATICS).
In this work, ical of heat fer for
freezing = shlll wall have bcen conducled Both fixed
mesh and mesh fi ds are used
:n the fixed m?el; m:thod lucmmt:m eﬂ«u 'a‘te ucoun(.ed
of through a delta function in apperent heat capaci
in the d mesh method, an ige fration
with fi 1 used, and in this
method two different approaches are taken to evslusic the
movement of the interface. The reeze-pipes are considered

atove | mi/s, and bolh increase at all wind speeds as the
surfacc gets rougher.

CR 86-10

NATURAL ROTOR ICING ON MOUNT WASH-
INGTON, NEW HAMPSHIRE.

ltlfgnki. K., et al, Sep. 1986, 62p., ADA-170 583, 21
refs.

Lemicux, G.E., Bosworth, HW.

41-3480

AIRCRAFT ICING, PROPELLERS, WIND TUN-
NELS, WIND VELOCITY, UNFROZEN WATER
CONTENT, WATER VAPOR, ICE FOG

Icing of a four-bladed fotor was studied under natural condi-
tions at the top of Mt Washington, N.H The rotor
had two cylindnical blsdes and two aurfoil blades.  The
results were compared with studies conducted in icing wind
tunnels. Ci diffes in kg were
observed.  For instance, with companable hqmd waler cone
tent and wind speed the wet-to-dry growth regime transition
temperature was up to 10 C higher under naturs} d

CR 86-13

RESILIENT MODULUS OF FREEZE-THAW AF-

FECTED GRANULAR SOILS FOR PAVEMENT

DESIGN AND EVALUATION.

.:%hnsron, T.C., etal, Oct. 1986, 138p, ADA-175 924,
refs.

Crowe, A., Erickson, M., Cole, D.M.

41.2549

PAVEMENTS, FREEZE THAW CYCLES, AIR-

PORTS, THAW WEAKENING, BITUMINOUS

CONCRETES, SUBGRADE SOILS, DEFORMA-

g‘llos, ROADS, SURFACE PROPERTIES, DE-

G

Qt, tof,

data for unbound base, subbasc. and silty
sand sub;ndc soils in %o arficld pavements were obuu\ed
from in situ tests and ) y tests,

were messured in the in .mu tests, with s [slhing-weight
deflectometer, when the soris were frozen, thawed, and at
vanous siages of fecovery from thaw weakening. The
mea.wrcd deflections were used to judge the validity of
d for | y triaxsal tests to determine

ki ilient moduh of 1n the frozen. thawed
and recovering states 'ﬂ:c salidity of the mmhneu tenlient
moduli, €xp as of applied stress

3nd moisture tension, was confirmed by mn; the expressions
to calculate surface d that were found to compere
well with deflections mcasured in the i situ tests.  The
tests on specimens at vanous stages of recovery are especially

than 1n the wind tunnel studies.  Results of other studies
made under natusal conditions were close to those of the
present study, indicating that wind tunnel conditions are
sigmficantly different from mlunl :andmom. Close exami-
nauon of the of
watet vapor existing in most of the wind tunnel studics
is the most probable cause of the differences

CR 86-11

MORPHOLOGY, HYDRAULICS AND SEDI-

MENT TRANSPORT OF AN ICE-COVERED

glAYrEK FIELD TECHNIQUES AND INITIAL
A.

lArwson. D.E,ctal, Oct. 1986, 37p , ADA-177 196, 33

refs.

Chacho, E F., Brockett, B.E., Wuebben, J.L., Collins,

C.M., Arcone, S.A., Delaney, AJ.

41-2612

ICEBOUND RIVERS, RIVER FLOW, ICE COVER

EFFECT, SEDIMENT TRANSPORT, ICE CONDI-

TIONS, ICE COVER THICKNESS, SAMPLING,

WATER LEVEL, FRAZIL ICE, WATER TEMPER-

ATURE, TESTS, HYDRAULICS, UNITED

STATES—ALASKA—TANANA RIVER.

This instis! study of the ice-covered Tanans River, nesr

they show a strong dependence of the

on mot: tension, leading to the conclusion

thu of in sHY of moi tension

can be used o evn];ule expected lseuoml vanation in the
of granular soils

CR-36-14

EVALUATION OF SELECTED FROST-SUSCEP-
TIBILITY TEST METHODS.

Cil\_lmberllm E.J., Dec. 1986, 5ip., ADA-176 125,17
refs.

41-2614

SOIL FREEZING, FROST RESISTANCE, FROST
HEAVE, SOIL MECHANICS, SOIL CLASSIFICA-
TION, SOIL WATER, FREEZE THAW TESTS.
Three methods for determining the frost susceptibility of
soils arc evaluated in this report. These methods are

the U.S. Army Corps of En;meers frost dm;n soil :hslﬁam

system, 8

& lsboratory freerc-thaw test, The Corps nmhod which
15 based on p s1ze, soil cl

freenng test, was found to be useful for sdcnu!'ylu froll-
susceptible soils Howerer, it cannot be used with confi-
dence for detzrmmm; the degree of frost susceptibibity The
y test was found to be
4 too much time and its
results coffelated poorly vmh field observations  The freeze-

thaw test was determined 1o be the most sccurate of the
methods studied, mcludmg the freeze test that s & part

¥
hie by

rurbanks Alaska, attempted 10 1) cetablish field
o sy ic and rep '
covered nvec's reqime, 2) cvaluate the instruments and equip-
ment for sampling. and 3) obtawn the initial dats of & long-

term sludy of we cover effectt on the mosphology. hydraulics

A of the Corps The fi thew test 13 thoroughly
bed Tud d or both fi uscepti-
of an 1ce-  pility (heave rate) and thaw ehity (CBR

after thawing). It aiso accounts for thc dfccu of freeze-
thaw cyching and 1s
repeatabality of the test mulu

the
f1 s :uuowd that the

and sediment tr tof 3 braded nver A methodology  freeze-thaw test be dered 35 2 tep for the
including profi "Qd and sampings.  Corps freenng tet

ncluding profihng by h haig! were cond d

along cross sections of the nver CR 86-15

CR 86-12

RESILIENT MODULUS OF FREEZE-THAW AF-
FECTED GRANULAR SOILS FOR PAVEMENT
DESIGN AND EVALUATION. PART 2. FIELD
VALIDATION TESTS AT WINCHENDON, MAS-
SACHUSEITS. TEST SECTIONS.

as point with The advance-
ment of the inner and outer boundanes of lhc frozen wnll
13 found to be in agr with the pt p
results.

CR $6-09

THEORY FOR THE SCALAR ROUGHNESS
AND THE SCALAR TRANSFER COEFFICIENTS
OVER SNOW AND SEA ICE.

Andreas, E.L, Sep. 1986, 19p, ADA-174 089, Refs.
p.17-19.

41-1263

SNOW SURFACE, SEA ICE. HEAT TRANSFER.
MOISTURE TRANSFER, SURFACE ROUGH-
NESS, TURBULENT FLOW. MODELS, WIND
VELOCITY, LATENT HEAT

The bulk serodynamic transfer coefficients for sensible, C(H)
nd hwm C(E) heal over snow and sea icc arc

T.C.. et al, Oct. 1986, 62p., ADA-175 708,
13 refs.

Bentley, D L, Cole. D.M.

412613

SOIL FREEZING, BITUMINOUS CONCRETES,
FREEZE THAW CYCLES, PAVEMENTS, SOIL
STRUCTURE, STRESSES, DESIGN, TESTS.

Stress-deformation data for six sols ranging from

EFFECT AND DISPOSITION OF TNT IN ATER-
RESTRIAL PLANT AND VALIDATION OF
ANALYTICAL METHODS.

Palazzo, AJ., ct al, Dec. 1986, 17p, ADA-199 546,
For another version sec 40-3708. 30 refs.

Leggett, D.C.

43-1200

PLANTS (BOTANY), SOIL POLLUTION, PLANT
PHYSIOLOGY, WASTE DISPOSAL, CHEMICAL
ANALYSIS, TESTS. GROWTH, ROOTS

Lattle 13 known about the response of terresttial plants to
24.6-tnmtrotoluene (TNT) The objectives of this study
were (o develop and test 3 method for measuring the amounts.
of TNT and 1ts metabolites in plant lussue lnd o 83se3s
thar effects i ycliow d, Cy perus L
The method developed was tested rof 13 precision and accuracy
for measuning TNT and ats The

hmts of the method were 04. 06 snd 09 mg/kg

sandy silt to dense-graded crushed stone were obisined from
n-situ tests and llhoumry tests Surface deflections wete
measured in the in-uiv tests. with repeated-load plate-beanng
and fallingz-sesght deflectometer equipment, when the nx

of tecovery from thaw

for TNT. $:ADNT and 2.ADNT. respecinely Homogent-
zation of piant tssue prior to u\ll)!l! did ot imptuve
precision of recovery of

Tat,

for y tnaxial tests to d

1y deling the surface cnergy budget
but are v:ry difficult to messure This report therefore

states
d as funct of

presents » theory that predicts C(H) and C(E) as i

of the wmind speed and s susface roughness parameter  The
crux of the model 13 estadlishing the nterfacial sublsyer
prof les of me mhn temperature and wster Sapor. over

h and rough surfs Thesc intetfa-
cul wbhyef pmﬁks are demed from a3 sutface-rencwal
model 1n which eddies < sweep down

to the surface, transler scalar contaminants scross the snterface
by moiecular diffusion. and then burst away Matching
the interfacisl sublayee profiles with the usual ganthmic

Spike recovernies ranged from l&"r o 1017 Two plant

granular soiis were frozen, thawed. and at LanOus stages 'm\vthandup(akesludxesur:r ducted by g '3 dg!
The 1w hydrop cultures < g TNT png

were used to judge the uhd-ly of pmccdurn de\cloptd from 0 to 20 mg L The g hanges 1n physial ]
activaty d between sl on of 05 and

moduh of specimens in the frozen, thawed. and recovering S0 mg { of T\T “nhm this tange. new planl growth
The validity of the nonlinear resilignt modyls. ex-  became hy ! effects from

P {ly applied stress and monture  TNT aay ocus al levels Sclow 08 mg !t Root growth
tension, was confiemed by using the capressions to calculste  was affected most. followed hy rh and lesses  TNT

surfacc deflections that were found to compare well with
deflections measured i the inesity tests Thc tests on

and metabolites were fourd throughout the plant Since
TNT was the anly compound present s the cultures. the

specimens at vanous stages of fecovery are especially signifi-
cant because they shaw a strong dependence of the resilient
modulus on mowsture tension leading to the conclusion that
predictions of 1 ety measurements of motsture tension can
be uted to evaluate expected seasonal vaniation in the resrient

dulus of g soils

3

hal mutl have been formed within the plant ln
<reasing the TNT conc wn cufture
the conc of this comp { and the two metabniites
m the plants Concentrations of all | compounds were
grcatest in the rooty, while the thizomes contairned the greatest
quanities of TNT and metabolites




CR

CR 86-16

TRIAXIAL TESTING OF FIRST-YEAR SEA ICE.
Richter-Menge, J.A., et al, Dec. 1986, 41p., ADA-178
329, 36 refs.

Cos;.s(:_,F \N., Perron, N., Durell, G., Bosworth, H.W,
41-

ICE STRENGTH, ICE MECHANICS, ICE CRYS-
TAL STRUCTURE, SEA ICE, YOUNG ICE, COM-
PRESSIVE PROPERTIES, STRAIN TESTS,
LOADS (FORCES), TEMPERATURE EFFECTS.
This report presents the ﬁm una o! conventional ln.nnl

CR 87-01

RIME METEOROLOGY IN THE GREEN
MOUNTAINS.

R{c;son. CC.,Jan. 1987, 46p , ADA-178 358, 33 refs.
41-3144

ICING, HOARFROST, ANTENNAS, ICE DETEC-
TION, SYNOPTIC METEOROLOGY,
METEOROLOGICAL FACTORS, MOUNTAINS,
VARJIATIONS.

Rimeicingisa mqml and wvm problem in high: - clevations
of the Green radio and television

tests carried out e ice

and ski hfts and conld affect high clevation wind

on
obmnedfromtheﬁcldmdmudundcr lled lab
condibons h Atoul
of 110 honmul nuumpks Irom Pmdboc Bay. Aluh.
wereul,cs‘x:cdou-cloudloep" 4 test

at - n fined t

P Rime meteorology, measuning equip-
ment p with cl were analyzed
statstcally on Mt Mansfield 3nd Madonna Peak, Vermont.
dunng the winters of 1982-83 and 1983.834. Weather

d were d from surface westher observations,

fined tests were conducted nh 2
conventional muul cell that mantaincd & constant ratio
between the radial and axisl stress to simulate i siv loading
conditions.  The losd ratios wsed were 025, 050 and
0.75.  The stran fate of each test was constant at 17100,
171000, or 1/100.000 per sec Data are presented on

from rawinsonde 850 mb records, and from synoptic weather
maps Rime intensity with time was measured with a
Rosemount sntenna dewcing system on Mt Massficld. and

the strength, fulure strmn and initial tangent dul

the first-year sea ice under these losding conditions The
effects of confiing pressure, strain ratc and ice structure
on the mechameal properies of the ke are cxamined

CR 86-17

ATMOSPHERIC ICING ON COMMUA\ICA‘
TION MASTS IN NEW ENGLAN

Mu;l';er;n.N . Dec. 1986, 46p., ADA»I78 347, 34 refs.
41-314

ANTENNAS, ICING. TOWERS, ICE FORMA-

TION, PRECIPITATION (METEOROLOGY).
COST ANALYSIS.
Rime wxing snd i are of to

the radio and television bfoukaun‘ industry.  This report
contains the results of a study seeking to document the
severity and extent o( transmitter tower King and related

probl in the Unsted States Information
bisined via mail g and telephone interviews
with 85 staton owners and 118 diff

stations.  Results show that television snd FM broadcasters
are senously impacted by towet icing, howeser, AM operators
are usually not affected by exp i New land cing

nme was d from d from
643 to 1227 m on the two pnh Most rime cvents
3n the Green M are of jow ity, with

found in bl g sif within $ C of

the dew pont Rime was uwally ‘most intense within
deep low and w: d with % to
10-tenths cloud cover and Tight prcclpluhon Rime was
rarely d with high p Most nme events
occurred within <old and fuded fronts in hetly to
westerly winds.
CR 87-02

RESILIENT MODULUS OF FREEZE-THAW EF-
FECTED GRANULAR SOILS FOR PAVEMENT
DESIGN AND EVALUATION. PART 3.
LABORATORY TESTS ON SOILS FROM ALBA-
NY COUNTY AIRPORT.

Cole, D.M, et al, Fcb 1987, 36p.. ADA-179 253, 6
refs.

Bentley. D.L., Durell, G, Johnson, T.C.

41-2942

PAVEMENTS, FREEZE THAW TESTS. SUB-
GRADE SOILS, AIRPORTS, ROADS, UNFROZ-
EN WATER CONTENT., SOIL WATER, TEMPER-
ATURE EFFECTS.

This 15 the third in 2 senes of four reports on the Isboestory
and field muns ofa number of roed snd airficld subgrades.

kevels.  Combined annual costs for scing profection and
jcing-related repeirs aversged 3121, $402 and $3066 for
AM, FM and TV sutions respectinely None of the

ng the lab d-load tnasial testing of five
soils i the frozen and thawed states znd analysis of the
resuiting ressh The Isboratory

testing p of the gradual increase

wheress all the TV ststions
stations having mu prot«uon n the threc northern states
aversged 30%. g » for wxng 0
that fegion in the of FM

with icing protection was 63 3% for the southern New England
states.  The usage of guyed versus non-guyed towers was
s poor indiator of iwing costs However the factors

AM stations polled employ my m,
‘Ign percentage of FM

sllow
n st rmmd n frost- suutpubk sorls .nu thawing
The I i [T Y model
in terms of the apphed stresses. the sonl motsture tension
level (for unfrozen soil). the unfrozen water comient (for
froren sol) and the dry densmty The resibent modulus
s about 10 GPs for the froren matcial al temperatures
mn the range of 5 to -8 C Th: decrease in modulus
with > w3as deled i terms of
the unf water Lpon thaw, the modulus

of increasing mast hesght and mast top elevation are signifi
to increasing costs

CR 8618
FROST ACTION PREDICTIVE TECHNIQUES
FOR ROADS AND AIRFIELDS. A COMPRE-
HENSIVE SURVEY OF RESEARCH FINDINGS.
Johnson, T.C.. et al. Dec. 1986, 45p.. ADA-178 243,
32 refs.
Berg, RjL . Chamberlain, EJ . Cole. DM
41.314
FROST HEAVE, ROADS. AIRPORTS. FREEZE
THAW CYCLES. FROST RESISTANCE. FROST
PENETRATION, PAVEMENTS. SUBGRADE
SOILS. DESIGN, MATHEMATICAL MODE!<
FROST ACTION
Findings from 3 six-)ear field and lsboralory program of
frost-sction rescarch in fout areas arc summanred  Research
on the first topic. frost-suscephibility indes tests, led te selection
of the Corps of Engincers frost desygn sl classification
system as 3 wacful method 3t the simplest Jevel of tesung
At 3 much more comples level. a new freening test comtned
with 3 CBR test after thawing 1s recommended as an index
of susceptibility to both frost heave and thaw weakening
Under the second topic. 2 soil column and dual gamma
1yxlcm were dcv:laptd and applu.-d to obtae sm! data used
P 1 model of front
h¢.l"¢ the nhcchvc of the lh)rd Tpwe The madel was
effectively improsed. a peohabilistic component was added,
and it was successfully tested against fichd and Iaboeatory
measurements of frost heave A thaw consaiidation a!
gonthm was 3ddcd which was shown to hc usclul in predrcting
the " } of suls,
the objective of the fourth (opsc A h‘\r-u-.-n sesting
procedure was developed for assessing the revliont modulus
of thawed soil at vatious sisges of the fecorers process,
as 8 function of the applied strexs and the wa! mestuee
tension. which increases as the sl gradualis  devaturates
dunn; recovery Thc procedure was salidated by anahy 2ing
d d on tx by a falling wesght defler
tovmneter ancv.«h {or implementing find.ags from she
principal research topics are outhmed

dropped to about 100 MPs and genenally incressed wath
increasing conflining stress and docreased with sncreasing
pnnapal steess ratio The modulus also increased with
the sl mmsture teasion level The resilient Possson’s
ratio did not appear to be s systematic funcion of any
of the test vanabies

CR 87-03

MECHANICAL PROPERTIES OF MULTI-YEAR

SEA ICE. PHASE 1: ICE STRUCTURE ANAL-

YSIS.

Richter-Menge. J A _ctal, Mar. 1987, 30p, ADA-181

205. 19 refs,

Cox. GF N . Petron, N

414143

ICE MECHANICS, ICE STRUCTURE. SEA ICE.

PRESSURE RIDGES. ICE FLOES, TESTS.

This report descnbes the struciural analysss of multiyear

sc3 1ce samples that were fested n the fint phase of 3

program designed to obtain 2 comprehensive undefstanding

of the mechanical properties of malti-year sea ke from the

Alaskan Beaufort Sea Eaxch tesz speamen v clasufied

wie aac of three mapr Ke teviure categones  graeviar,
or s of and lar scc The

crysialing . percent <ol e, and gran

re ate lhm cvaiuated {M the granular and ne columnar

e n the sample Test results are intesproted with respect

te theee parameters The menall composilion of mults

sear ndges s aiso conudered, based on the extensane field

sampitng that was done in the progam

CR 87.04

CRYSTAL STRUCTURE AND SALINITY OF SEA
ICE IN HEBRON FIORD AND VICINITY. LAB-
RADOR.

CGiow, A J, Mar 1987, 18p, ADA-IR0 930, 1S refs
$1-4133

ICE CRYSTAL STRUCTURE. ICF SALINITY,
SEA ICE., MEITWATER, OCEAN CURRENTS,
BRINES, FHOTOGRAPHY, CANADA [ABRA.
DOR  HEBRON FIORD

Revrts of meavarementy of the evaldiiine . tre and
salim v haractersing of wed 16 1 Hebtoo Froed ol seouty

=
*e

CRREL REPORTS

are presented Structurally. the fiord xe was entrely
- % nred. 1 o,

P of congs

At most o( the samphing sites the xe
1y to gly aligned c-a1cs consistent
with the inferred d: of wface n the
fiord Generally diminished values o) bulk uhmty st
five scparate locations reflect the warm e conditions encoun-
tered at the ume of umplmg {late \»hy) and the effect
of foss of brine, verucally,
from the sce sheet Ohcnmous outude Hebron Fiord
indicated the presence of only minor amounts of multiyeas
we donng the fatter part of May

w-l;_pc‘ cryu‘nls. i

CR 87-05

VEGETATION AND A LANDSAT-DERIVED

LAND COVER MAP OF THE BEECHEY POINT

QUADnI;A'\GLE. ARCTIC COASTAL PLAIN,
ALAS!

Walker. D A, et ai. Apr. 1987, 63p. ADA-180 931,
Refs. p.51-54.

Acevedo, W,

41-4367

TUNDRA, VEGETATION, GEOBOTANICAL IN-
TERPRETATION, MAPPING, REMOTE SENS-
ING. LANDSAT, LANDSCAPES. PATTERNED

GROUND, CLASSIFICATIONS, UNITED
STATES—ALASKA-—BEECHEY POINT.
This tepoet p & Landsat-d d land cover clasmf

of the Beechey Pont, Alaska, 1 250.000-scalc quadraagie
mxh dcunphom of the major scgetation umits E-.m
t-level umits d d from mul 3l
ckvm pho(o'mmprncd um'?d and mgh( cnmmon vcmuou
are &

Landsat lysis, ficld hods, and A ‘
are descnbed The regron 15 divided nto loux Isnd:nn
units flat thaw-lake plains. gently rothng thaw-lake plans,
hulls. and flood plains Ares asalyss of the quadnaglc
was done sccording to townships and aine small study aress.
The map wses 2 modsficd version of the hwrarchical tundn
mapping classification of Walker (1983} Ares-measucement
daua from geobotanical maps at cight study stes ar¢ compared
with sumiisr Jata from Landsst maps of the same stes,
The results indicate that Landsat maps yield area measurements
corresponding to broad geobotanal categorws

CR 87-06

ELECTROMAGNETIC PROPERTY TRENDS IN
SEA ICE, PART 1.

Kovacs. A, et al, Apr. 1987, 45p . ADA-180 929, 34
refs.

Morey. RM.. Cox. G.F.N,, Valleau. N.C.

41-3368

ICE ELECTRICAL PROPERTIES, ELECTRO-
MAGNETIC PROPERTIES, SEA {CE. REMOTE
SENSING. DIELECTRIC PROPERTIES. BRINES,
ICE SALINITY, ICE COVER THICKNESS. TEM-
PERATURE EFFECTS. ANALYSIS (MATH-
EMATICS).

Two-phase ditlectne minng madel results are presented show.
g the clectromagnete (EM) properties of 02 ke semsus
depth  The madcied data arc compared with field measure-
ments and showm comparadle res.il it 1 also shown
haow the model da*- an be used in support of impulse
adar and atbornc cleciraragnetic (AFM) remote senung
of tca e Frampics of the remote messufement of sea
we thickness unng impulic radar operating 1 the 30 to
0N MH 1 frequensy and and Jow.frequency (400 1o 30,000
Ha wwunding techncacs are prewented and ducussed

CR 87.07

DEVELOPMENT OF AN ANALYTICAL METH.
OD FOR EXPLOSIVE RESIDUES IN SOIL.
Jenkins, TF | ¢t al. $une 1987, S1p. ADA-1R3 738,
Refs p 19:21

Walsh, M E

42-20

EXPLOSIVES. sOil POLITTION, MIEITARY
OPERATION. MEASERING  INSTRUMENTS,
EXPERIMENTATION

Ar analyfi 2 methed was ddes eloped 1o et
trations of HMX RDY, T\& !)\R POINTY and 23
DN ar el The met™al invplies exteniing 3 2 g sampic
wiith 0 =l of aoetemre ¢ aung ar Loaee=n hath pracedure
for 1% Rt A N =i pewtnom of e ealtycl 1 duted
with 18 ol of water Sltered (heeagh 3 0 8¢ mucten Milee
SR foer amd oana’vied M RPHELC avag 3 fved 288
am UV detectee Sepscalinne were Rogmed e oan [ (-
I8 (etyme tluted wets 0 40 water metianed Rezentinn
TTeL wece 248 BRD 4GA AT Tag 44° and 0t
mar G HMY RDVU TSR DNR Jepnnd TNT am2 13
DN covpedingedy € orfirmalion «f gaaivie sdeniins i
tecommended M RF HFLO wr ar 10 €N (oluen waing
YR g ater methanas Koot slaf o uvemg naturais come
2 marnd St arioate £ URaT o4 ot L= wat artueved wetkan
I8 R e The emgmeety of ey 3= amatiies Muded

INC the crncen.

—_——
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CR 8708
USE OF LANDSAT DIGITAL DATA FOR SNOW
MAPPING IN THE UPPER NT

COVER

JOHN RIVER BASIN, MAINE.

Merry, CJ., et al, Junc 1987, 68p., ADA-183 213,
Refs. p.::-gl

SNOW COVER DISTRIBUTION, SNOW DEPFTH,
REMOTE SENSING, SNOW WATER EQUIVA-
LENT, MAPPING, LANDSAT, COMPUTER AP-
PLICATIONS, FOREST LAND.

Messurements of snow depth sad its water cquivalent were
r'-a" ot 11 smow courses in the -

wes  TUNDRA, REVEGETATION, HUMAN

CR
cnergy was obtsined for lower siresecs, snd wsing & fast scan rate (10 deg/minwic) so thet specific
temperstwres.  The pesk compremive strength was very 3¢ possibic if the selotions were allowsd to equilibrone with
stastive b snd strain rele bt reletively inscnsitive  the solid phases. ‘lhnl‘ﬁ!dn-w
o density. the initiel Longy dulus is not sensitive  and é o the caperi fe 8 poimt of NoCl
to strain rate, it with & Nng icmp ad but
density.

CR 87-11 CR 87-14

ALASKAX TUNDRA 5

Walker, D.A., et al. July 1987, 63p.. ADA-184 442,
Refs. p.52-62.

Cate, D., Brown, J.. Racine, CH.

42-334

FAC-
TORS, LAND RECLAMATION, ENVIRONMEN-
TAL IMPACT, PIPELINES, PERMAFROST,
ROADS, UNITED STATES—ALASKA.
mw&.wdm::a«uanu

PACK ICE, ICE PHYSICS, ICE STRUCTURE, SEA
ICE, ICE SALINITY, DRILL CORE ANALYSIS,
FRAZIL ICE, MARINE BIOLOGY. LUMINES-
CENCE, ANTARCTICA—WEDDELL SEA.
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foctors, including water contemt.
and tempersture, were investigated.
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PERSISTENCE OF CHEMICAL AGENTS ON
THE WINTER BATILEFIELD. PART L. LITER
ATURE REVIEW AND CAL
EVALUATION.
hi'x'n"’ D.C., Aug. 1987, 20p.. ADB-115 298, Refs.
p.1i-l1e,
42-1089
MILITARY OPERATION, CHEMICAL PROPER-
TIES. DROPS (LIQUIDS). SNOW COVER, ICE
COVER. EVAPORATION, TEMPERATURE
GRADIENTS, IMPURITIES.

p of chemical warfs

i

and reloted chemicsls i ood . w
An cristing medel of deoplet persmicnie is ducwncd wm
ciation is theaty nd acol it

§:E'
I

]
ht
a

CR 87-18

Thes medel was questioncd 4 the case of ice snd snow.

i

d scrrain —s now mode! mey be weoded, but the accessary

!!’
i
L
L1

5

CR 8716
CREEP AND STRENGTH BEHAVIOR OF FROZ-
EN SILT IN UNIAXIAL COMPRESSION.
Zhwe, Y., et al, July 1987, 67p.. ADA-184 816, Refs.
p.58-60.
Carbee, D.L.

3-42
GROUND MECHANICS, FROZEN

o~

FROZEN GROUND PHYSICS. TESTS.
Uniesi nd - roL pres
sexts were conducted on more than 200 remelded. satursied,
frocen specmens of Fawbonks silt wader vanwus canditins.
A serics of curves of siress v3 3ttasn T™e for Varews Lempers-
tures for Mreim  tolcs - from shewt GO0 te
1100.000.000/s shew 3 clesc strength e
the s and Ak
these “complete” st 33 stran rate cwrves cauld wet
described By 3 singic power law or cxpanentisl cquation,

ing that dufferent def h are d

oo dumm&‘;;:cm

distingushng between ¢
ohserved o be mesr 1.1.000 d
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GEOCHEMISTRY OF FREEZING BRINES.
LOW-TEMPERATURE PROPERTIES OF SODI-
UM CHLORIDE.

Thurmond. V.U et al. Aug. 197, 11p. ADA-1I8S
781, 21 refs.
Brass, G.

TIONS. LOW TEMPERATURE TESTS, SOI.L;-
TIONS. CHEMICAL PROPERTIES. THERMODY.
NAMICS. SALINITY.

CR 87-16

PHYSICAL PROPERTIES OF SUMMER SEA
ICE IN THE FRAM STRAIT, JUNEJULY 1904
Gow. AJ. et 3l Sep. 1987, Blp. ADA-186 937, 39

refs.

Tucker. W.B.. Weeks. W.F.

41.1516

ICE PHYSICS. ICE CRYSTAL STRUCTURE, ICE
FLOES, SNOW DEPTH. ICE SALINITY, BRINES.
FRAZIL ICE, ICE WATER INTERFACE. SEA-
SONAL VARIATIONS, GREENLAND SEA.
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CR 87-17
EVALUATION OF THE MAGNETIC INDUC-
TION CONDUCTIVITY METHOD FOR DE.
TECTING FRAZIL ICE DEPOSITS.
A;cone. S.A., et al, Sep. 1987, 12p.,, ADA-186 940, 13
rels.
Broi:gf;t. B.E., Lawson, D.E., Chachn, E.F.
42.
ICE DETECTION, FRAZIL ICE, ICE GROWTH,
ICEBOUND RIVERS, MAGNETIC SURVEYS,
SUBGLACIAL OBSERVATIONS, WATER FLOW,
MEASURING INSTRUMENTS.
The ability to map frazil ice deposits and water channels
beneath an ice-covered nver in central Alaska using the
ic inducti d W™ hni has been
. The study was pcr{ormed during the first week
of Mar. 1986 on the Tanama River near Fairbanks and
ployed a ially ilable instrument ing at
a fixed frequency with a fixed antenna (coil) spacing and
orientation Compansons of the MI data with theoretical
models based upon physical data measured along three cross
sections of the nver demonsteate the sensitivity of the Ml
technique to frazil ice deposil The ductivity 1y
derived for the frazil ice deposits encountered is very low
(about 6.3 x 1/10,000 S/m) when compared with the measured
value for water (about 0011 S/m), and 13 similar to the
calculated values for gravel and sandy gravel bed sediments.
In all three cross sections, maxima tn the apparent conductivity
profiles correlated with frazil ice deposits Difficultics,

been studied and related to the complex relative dielectne
permittivity ith frec-spa hniq

at 4.80 and 950 GHz.  The saline icc closely simulated
arctic sea ice 1n its structural and salinty ch i

CRREL REPORTS

A study was made ir May 1985 to determine the feasbility
of using an auborne electromagnetic sounding system for
proﬁ‘hng sea 1ce thickness and the sub-ice water depth and

which were regularly monitored n & number of ice sheets
grown dunng the winters of 1983-84 and 1984-85.  [n.
situ transmission measurements &t similar frequencies were
also made on the ice sheets themselves using antennas located
above and beneath the ice.  The slab were

tity.  The study was made in the area of Prudhoe
Bay, Alasks.  The multifrequency aitborne el gneti
sounding system consisted of control and recording electronics
and an c el i dule was installed
iLn a hechgplir, and the 7-m-long tubular antenna was towed
the heti

made dunng warming from -29 to -2 C on slabs grown
duning the winter of 198384 (475 GHz) and dunng a
warming and cooling cycle over a shghtly larger

at about 35 m above the ice sutface.
For this electromagnetic system, both first-year and second-
year sea ice could be profiled, but the resolutton of ice

range on slabs grown duning the winter of 1984.85 {4.80
and 9.50 GHz2)

CR 87-21

SPECTRAL MEASUREMENTS IN A DIS-
TURBED BOUNDARY LAYER OVER SNOW,
Andreas, E.L., Nov. 1987, 41p., ADA-190 217, Re:s.
p.37-41.

42.2637

SNOW COVER EFFECT, SPECTRA, BOUNDARY
LAYER, SURFACE TEMPERATURE, TURBU-
LENT FLOW, HUMIDITY.

The author measured time scries of longitudinal (u) and
vertical (w) velocity and p {¢) and humidi
fluctuations with fast-responding sensors in the near-neutrally
stable surface layer over a snow-covered field. These
series yielded individual spectra and u-w, w-q and t-g cospectra,
phase spectra and spectra for ional fre-

possibly due to adverse cffects of cold her upon
calibration, affected the quantitative performance of the tnstrus

((z/U) from toughly 0001 to 10 Ths is, thus,
one of the most I sets ever collected over

ment on one cross section, although the interp of

a d surface. With the exception of the u-

the data (& of open ch 1s vs frazil dep ) was
qualitatively unaffected. P P
CR 87-18

AUTOMATIC FINITE ELEMENT MESH GEN-
ERATOR.

Alfbert, M.R,, cetal, Sep. 1987, 27p., ADA-186 939, 10
rels.

Warren, J.L.

42-1518

HEAT TRANSFER, FLUID DYNAMICS, COM-
PUTER PROGRAMS, MATHEMATICAL MOD-
ELS, ENGINEERING.

Finite element computer codes arc used in a vancty of
fields to solve partial differential equations of importance
in science and engineenng.  The mitial input to all of
these programs requires the formetion of a mesh (i.¢ , extensive
lists of geometrical data h‘sled n particular orders), and

the success of the sol on & wellf; d tmesh.
This report d ) ical g technig
and its imp), ntoa code that will automat:-

cally gencrate quality finite element meshes,  This versatile
generator uses standard FORTRAN, requires no special equip-

ment (such as a d ), is very | to run, and
is friendly The math ical is di d
d ges and | of the hod arc p d

examples are shown, and notes on user instructions are
provided.

CR 87-19
APPROXIMATE SOLUTIONS OF HEAT CON-
DUCTION IN A MEDIUM WITH VARIABLE

SNOW PHYSICS, HEAT TRANSFER, CONDUC-
TION, ANALYSIS (MATHEMATICS;, HEAT
BALLANCE, THERMAL CONDUCTIVITY.
The app heat bal integrai hod (HBIM) 1s
extended to the case of 2 medium with vanable propertics
such as snow.  The case of linear vanation of thermal
conductivity 18 investigated An alternative heat balance
ntegral method (AHBIM) 15 developed Both constant
surface temperature and surface heat flux are considered
A companson s made of the temperature distnbution from
the HBIM, AHBIM and an analytical method for the case
of surface p In gencral, results agree
guue well with the analytical method for small values of
imensionless time (au, but the difference becomes more
pronounced as {su increases {t 1s found that the AHBIM
with & quadratic temperature profiic gives a somewhat better
result, especially when the value of the dimensiontess distance
is smalt e results, when compared with those from
HBIM, AHBIM and the analytical method arc fornd to
agree exceptionally well with the analytical hod 1ly

W COsp all of the spectra and cospectra displayed the
d d d on fi y 0 an inertial or inertiale

tve subrang All, ho A d significantly
more energy at low frequency than the Kansas ncutral-
bility spectra and cosp This excess low-frequency
energy and the erratic behavior of the u-w cospectra imply
that the forested hills bordening the site on two sides were
productng disturbances in the flow ficld at scales roughly
cqual to the height of the hills, 100 m.  The phase and
coherence spectra suggest that imcmlltgrgv:{y Waves were

d as the ice by rough  This decrease
was associated with the large footpnint of the system, which
effectively smoothed out the sea ice relef. Underice
water depth was determined, as was seawater conductivity.
The results of the feasibility study were encouraging, and
further system d 18 theref d

CR 88-01

OPTIONS FOR MANAGEMENT OF DYNAMIC

ICE BREAKUP ON THE CONNECTICUT RIVER

NEAR WINDSOR, VERMONT.

gerrrick, M.G,, et al, Mar, 1988, 16p., ADA-195 329,
refs.

L;nsﬁcux, G.E., Weyrick, P.B,, Demont, W.

43-

ICE BREAKUP, ICE CONTROL, RIVER ICE, HY-
'II?SSA'I%LICS’ HYDROLOGY, FLOOD CONTROL,

The Comnish-Windsor bridge 1s the longest covered bridge
i the United States and has sigmficant histonical vatue,
At a large peak flow, dynamic ice breakup of the Connecticut
River can threaten the bridge and cause flood damage in
the town of Windsor, VT.  Throughout the 1985-86 winter
we regularly monitored ice conditions, including a midwinter
dynamic 1ce breskup on 27 January We conducted con-
trolled release tests over the operating range of the turbines
at Wilder Dam upstream during both open water and ice
cover conditions. These data and observations were
analyzed in light of more than 60 years of temperature
and discharge d: Our analysis indi that river
regulation presents alternatives for 1ce management that would

the probability of bndge damage and flooding during

also frequently present, since the dary layer

generally had shightly stable fi quently, p

at this lex site, turbul alone d the spectra

and at hugh frequency; at low frequency the spectra CR 88-02
and cosp teflect a combi of hicall t

L4 4
ed turbulence and internal waves From the measured
temperature and humidity spectra and the f-g cospectra,
the author computed refractive index spectra for light of
0.55-micton and millimeter wavelengths, the first such spectra
obtained over snow.

CR 87.22

THERMAL INSTABILITY AND HEAT TRANS.
_l;gg‘gHARACI’ERISTICS IN WATER/ICE SYS-
Yen,4;’;.)-C., Nov. 1987, 33p., ADA-189 627, 33 refs.

ICE WATER INTERFACE, HEAT TRANSFER,
MELTWATER, PHASE TRANSFORMATIONS,
WATER  TEMPERATURE, TEMPERATURE
VARIATIONS, CONVECTION, ANALYSIS
(MATHEMATICS), DENSITY (MASS/ VOLUME),
TEMPERATURE DISTRIBUTION.,
This review di blems iated with the !

p d of water, It covers a) onset
of convection, b) temperature structure and natural convective
heat transfer, and c) lamnar forced convective heat transfer
tn the water/ice system. The onset of convection in
8 water/ice system was found to be dependent on thermal
boundary conditions, not a constant value as in the classical
flurds that have a density rel h
The water/ice system also a umque P
distnibution in the melt layer immediately after the critical
Rayleigh number 1s exceeded and soon after it establishes
2 motc or less constant temperature tegion progressively
deepening as the melt lsyer grows The constant tempera-
ture 1s approximately 32 C for water layers formsd {rom
above but varies for meit layers formed from below.  The
heat flux across the water/ice interface was found to be
a weak power fi andto haearly with p
for melted layers from above and below, respectively Both
theoretical an' expenimental melting studies of 1ce spheres,
cylinders, and vertical plates show a mimimum heat flux
in_the water/ice system due to the density extremum of
4C The inversion temperature was from 51 to 56 €
For the casc of laminar forced convection melting heat

P
f

P

for large values of tav

CR 87-20

MICROWAVE AND STRUCTURAL PROPER.
TIES OF SALINE ICE.

Gow, A J, ctal, Oct. 1987, 36p., ADA-189 307, Refs.
p.32.34,

Arcone, S.A.,, McGrew, S.G.

42.2419

ICE STRUCTURE, ICE SALINITY, Mi-
CROWAVES, ICE ELECTRICAL PROPERTIES,
DIELECTRIC PROPERTIES, TESTS, TEMPERA-
TURE EFFECTS, BRINES, MODELS, SEA ICE,
STRUCTURAL ANALYSIS.

The structure and sahmity charactenstics of saline ice slabs
removed from ice shects grown 1n an outdoor pool have

. the p of an interfacial velocity (due to phase
transition) reduces heat transfer in companson with the case
without phase change,

CR 87-23

AIRBORNE ELECTROMAGNETIC SOUNDING
OF SEA ICE THICKNESS AND SUB-ICE BATH-
YMETRY.

Kovacs, A, ct al, Dec. 1987, 40p., ADA-188 939, 21
refs

Valleau, N.C,, Holladay, J S

42-2551

ICE COVER THICKNESS, REMOTE SENSING,
SEA ICE, ELECTROMAGNETIC PROSPECT-
ING, SOUNDING, SUBGLACIAL OBSERVA-
TIONS, AIRBORNE EQUIPMENT, ANALYSIS
(MATHEMATICS).

FREEZING OF SOIL WITH AN UNFROZEN
WATER CONTENT AND VARIABLE THERMAL
PROPERTIES.
Lunardini, V.J.,, Mar. 1988, 23p, ADA-195 343, 15
refs.
42-3911
SOIL FREEZING, UNFROZEN WATER CON-
TENT, THERMAL CONDUCTIVITY, PHASE
TRANSFORMATIONS, TEMPERATURE EF-
FECTS, SPECIFIC HEAT.
While many matenals undergo phase change at a fixed tempera.
ture, soil systems exhubit & definite zone of phase change.
The vanation of unfrozen water with temperature causes
¢ soil system to frecze or thaw over a fimite temperature
range. Exact and approximate solutions are given for
conduction phase change of plane layers of soil with unfrozen
water contents that vary lineatly and quadratically with temper
ature, The temperature and phase change depths were
found to vary sigmficantly from those predict.d for the
p N prob! The thermal
conductivity and specific heat of the soil within the mushy
zone vaned as a fi of unfi water it
was found that the effect of specific heat 13 negligible, while
the cffect of vansble thermal d y can be d
for by & proper choice of thermal properties used in the
constant-thermal-property solution

CR 88-03

PERSISTENCE OF CHEMICAL AGENTS ON
THE WINTER BATTLEFIELD. PART 2.
EVAPORATION FROM ICE AND SNOW.
L;ggcét, D C,, Mar. 1988, 10p., ADB-121 807, 17 refs.
43-42

MILITARY OPERATION, CHEMISTRY, EVAPO-
RATION, SNOW IMPURITIES, ICE COMPOSI-
%208¥é SOLUBILITY, ICE AIR INTERFACE,

Very httle inf 13 on the p of
Iiqud chemicals from 1ce or snow Orgsnophosphorus
chenical agents and their sumulants have appreciable mutual
solubility with water.  Theoretically, this would be expected
to lead to simple dil causing d of their evap

tion at the ce/ar £ Polar icals such as
these are also known to spread when applied to ice enhancing
cvaporation duc to surface area cxpansion or a “spread
factor” relatve to non-spreading droplets These notions
were tested by paring evaporation of hyl methylphos-
phonate (DMMP) from icc and Teflon, a non-spreading
sutface Evaporation from ice was initally much slower,
but increased with time, while the evaporation rate from
Teflon was neatly constant The data suggest that dissolu-
tion of wce at the interface retards DMMP evaporation
This 15 supported by the equihb, um solubility of ice in
DMMP, which was measured concurrently,  These prelimi-
naty resultsimply that evap of ch | agents dispersed
on 1ce will be retarded to some degree by the dissolution
process.  Further experimentation will be needed to explamn

the observed increase 1n cvaporation rate with time,
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CR 88-04

COMPOSITE BUILDINGS FOR MILITARY
BASES.

f;u;i;rgs, S.N., Mar. 1988, 25p., ADA-194 475, 4 refs.
MILITARY FACILITIES, BUILDINGS, SAFETY,
g(zg‘f ANALYSIS, CONSTRUCTION MATERI-
This .repon compares thc usc of p

PR

wilh

with resnect to their use on a winter, bmleﬁeld Thc
U.S. Army’s current
to other chemical nc.nnhzm; agents

nation methods that lre d include
tion hods, hot au and solvent
cleaning !echmques. lbuslve clelnmg tcchmqucs, and the
use of ab Th 1 utility of field expedient
methods on & winter battlefield 1s reviewed Final recom-
mendations cite specific arcas where rescarch is needed so
l)ha_t cgld weather decontamination doctrine can be better

Physxcal dcconumx-

the use of C b

are those that combine into fewer bunldmgs uveral uses

that traditionally have occurred in scparatc buildings ~ The

comparisons are based on construction costs, hfe cycle costs,

speed of construction, matenal tability, energy Y,

fire safety, organizationat efficiency, incremental or modulai

construction, and habitability.  The uses reported on inciude

s nulitary training facility in St. Jean, Quebec, a shopping

and community center complex for Fort Wainwnght, Alaska,

and battalion and brigade buildings for mobilization at Fort

Leonsrd Wood, Missoun, and m Alaska.  In each case,

when comparisons are mnde belwecn permancntly constructed
ildi the are ch lo build and

maintain than the c | build

buildings consume less encrgy aid are much morc convement

to their occupants.

CR 88.08

MECHANICAL PROPERTIES OF MULTI-YEAR

SEA ICE. PHASE II: ICE STRUCTURE ANAL-

YSIS.

Rxchter-Menge, J.A,, etal, Mar. 1988, 27p, ADA-213

043, 15 refs.

Perron, N.

43-4593

SEA ICE, ICE MECHANICS, ICE STRUCTURE,

GRAIN SIZE, ICE COMPOSITION

This report descnbes the structural analysis of multiyear

sea ice samples that were tested in the sccond phasc of

a program demgned to obtain 8

of the mechanical propertics of multi-year sea ice from thc

Alaskan Beaufort Ses. Each test 1s

CR 88-08

DEVELOPMENT OF AN ANALYTICAL METH.
OD FOR THE DETERMINATION OF EXPLO-
SIVE RESIDUES IN SOIL. PART II: ADDI-
TIONAL DEVELOPMENT AND RUGGEDNESS
TESTING.

Jenkins, T.F., et al, July 1988, 46p., ADA-213 045,
Refs. passim.

Schu;:;achcr, P.W., Walsh, M.E., Bauer, C.F,

43-4

SOIL ANALYSIS, SOIL TESTS, SOIL CHEMIS-
TRY, SOIL POLLUTION EXPLOSIVES

The analytical d for d id

1n soil developed by Jenkins and Walsh (1987) was tested
and modified to improve its usability Thc majot modnﬁca-

tion is the use of an aq CaCl2 to
flocculation and setthng of suspended pmxculutes prior to
filtration.  Ruggedness testingd d that the method

1s not sensitive to minor modifications in analytical protocol
Specific studles mdxcatcd that the followmng had neghgible
effects on d ined soit ions: the degree of grind-
ing prior to with le, the ratio of soil
mass to extraction solvent volume, the kind of mixing (vortex
mixing or manual shaking) used pnor to ultrasonic bath
the of CaCli2 used for flocculation,
the length of time allowed after fl ) before 1
were filtered, and the ber of 1
ously inthe ultrasonic bath  Specific studies were conducted

CR 88-11

ATMOSPHERIC ICING AND BROADCAST AN-

TENNA REFLECTIONS.

Ryerson, C.C., Aug. 1988, 13p., ADA-200 378, 17

refs

43-1400

ICING, ANTENNAS, ICE DETECTION, ICE AC-

CRETION, MEASURING INSTRUMENTS, STA-

TISTICAL ANALYSIS.

This study the effects of h
on two

1n northern Vermont and Mount Washington in New Hamp-

shire, Expenience and theory suggest that antenna ice

accretions produce Iarge signal reflections. Correlations

and ice accretions on Rose-

mount 1ce d d to were low and

occasonally negative. " The unexpected corrclations may

be duc to factors not d, such as tuning,

ice type and ice location on the antenna system Other

confounding factors may include ice detector performance

4

1icicingonb
M. 1 M.

Fald

and hods used to p 1ce from
the ice detectors

CR 88-12

NEW ENGLAND MOUNTAIN ICING
CLIMATOLOGY.

Ryerson, C.C., Aug. 1988, 35p.,, ADA-200 281, 24
refs,

43-1339

ICING, ANTENNAS, ICE DETECTION, SYNOP-
TIC METEOROLOGY, MOUNTAINS, ICE AC-
CRETION, STATISTICAL ANALYSIS, ATMO-
SPHERIC PRESSURE, MEASURING INSTRU-
MENTS.

Statistics and wcalhcr maps arc used to compare the atmospher-
1c cing gy of two New England mountains Moum

into one of three major ice texture catcgones granuhr.

to del how long stock and working standards and
soil extracts were stable. The combined analyte slock

Mnnsﬁ:ld n northern Vermont and Mount Washington in
New Hamg A wcing, as d with

columnar, or a mi of col and g The golution 1s good for at least a year, and the 1ce 18 twice as frequent on Mount
cry of tion, pereent ICC» lﬂ‘_‘ 81210 working standard s good for at least 28 days Results Wlshmgtor. wnh about 12-20 times greater intensities and
size are then for the g and/or dicated that soil extracts can be held for at least two 25-50 times more Periods b icing events
ice in the sample  Test results are interpreted with respect  months before being analyzed without ble analyte ge 35-45 hours on the two peaks Most Mount
to these parameters. The overall composition of mulu- loss. Care needs to be taken to ensure that air drying Mansfield icing events are of low intensity Plots indicate

tensive field

year ridges is considered, based on the

q

that was done 1n the program. The effect of sample
orientation on the results 1s also discussed

CR 88.06

TEMPERATURE AND STRUCTURE DEPEND-
ENCE OF THE FLEXURAL STRENGTH AND
MODULUS OF FRESHWATER MODEL ICE.
G(f)w, A.J., et al, June 1988, 43p., ADA-199 637, 21
refs.

Ueds, H.T., Govoni, J.W,, Kalafut, J.

43-1399

ICE STRENGTH, FLEXURAL STRENGTH, [CE
STRUCTURE, ICE TEMPERATURE, STRAIN
TESTS, STRESSES, ICE CRYSTAL STRUCTURE,
TEMPERATURE GRADIENTS, ICE GROWTEH,
AIR TEMPERATURE.

Thxs repott presents results of small beam testing conducted
in a test tank on 1ce cofresponding in structure to the
two major tce types, S1 and S2, encountered in lzke ice
sheets. Tests ot 730 beams in (h: temperature range
-1 t0 -19 C showed that (S1) and col

(S2) ice differ appreciably in their flexural characteristics,
and that these differences are atinbutable to vanations in
the size snd orientation of the crystals in the ice and the
thermal condition of the beams Parallel testing of cantilever

and slmply supponcd beams ind; da vmual non-d.
ence of I gth on the of the fiber
intension. [t was also determined that the sharply termnat-

ed comners of conventional cantilever beams are a source
f iable stress that can reduce the intninsic
flexural strength by as much as onc-half, but which, in
most cases, can be substantially rehieved by dnlling holes
at the beam foots. Overall, flexural strengths did not
exceed 1200 kPa for cantilever beams or 1650 kPa for
simply supponcd beams lcsled i parallel wath canhl:vcr
beams The highest 1 were d on
isothermal sxmply supported beams “of 2 1cc tested with
the top surface in tension, with average strengths for such
ice ncreasing from 1650 kPa at -1 C to nearly 2600 kPa
n-19C
CR 88-07
DECONTAMINATION OF CHEMICAL AGENTS
ON THE WINTER BATTLEFIELD. A LITERA-
{}g;:!':[REVle AND PRELIMINARY ASSESS-
Parker, L.V, June 1988, 48p., ADB-123 137, Rcfs.
p.38-43.
43427
MILITARY OPERATION, CHEMISTRY, POLLU-
TION, COUNTERMEASURES, DECONTAMI-
NATION, POLAR REGIONS, WINTER
This report reviews the bitcrature existing prior to 1987
on the cffectivencss of chemical decontamination 1n ¢ cuid
ot winter environment.  Both < hemical neutrabization tech-
niques and physical methods for decontamination are discussed

15 not d 1n direct otherwise losses of TNT

the return probabxlmes of 1ee events by length, 1ntensity

will result The auth d 2 full collab
test of the method to define performance charactenstics
tn everyday use.

CR 88-09

DEVELOPMENT OF A RIVER ICE PROW.

Ta!in;_:laux, 1.C,, et al, July 1988, 26p., ADA-199 466,
9 refs.

Martinson, C.R.

431199

RIVER ICE, ICE NAVIGATION, ICE CONTROL,

ICE REMOVAL, ICE CONDITIONS, MODELS,

LOCKS (WATERWAYS), CHANNELS (WATER-

WAYS), DAMS, TESTS.

This report descnbes the development of 8 river icc prow

to be attached to a towboat for opening ice-frec navigation

channels or for ice management in the vicimty of the locks

and dams on the northern nivers of the United States (Ilhinos,

Ohito and Upper Mississipp1 nivers) Following a literature

survey, the basic concept of the prow was sclected to mummize

construction and maintenance costs Three successive mod-

cls were constructed and tested in level ice in the CRREL

Test Basin to optimize the prow's pcrformance from the

ponts of view of and Ity 1n level

and y half of all severe
cing on the two “peaks occurs durmg and immediately after
cold front passages. Icing 15 most intense when lows
arc about 450 km to the east of the mountans High-
pressure centers are never closer than about 450 km during
intense icing Prolonged accretion periods occur when
coastal and inland storms merge or follow closely

CR 88-13

PROFILE PROPERTIES OF UNDEFORMED
FIRST-YEAR SEA ICE.

C?x, G.F.N., et al, Sep. 1988, 57p., ADA-213 087, 75
rels

Weeks, W.F.

43-4595

SEA ICE, ICE MECHANICS, ICE SALINITY, ICE
STRENGTH, ICE TEMPERATURE, ICE MOD-
ELS, ICE DEFORMATION.

In many sea icc cngineering problems the ice sheet has
been dtobeca plate whose mechanical
properties are estimated from the bufk salimty and aversge

ice Test results are presented and discussed

CR 88-10

MEASUREMENT AND INTERPRETATION OF
EL?{,‘I‘RICAL FREEZING POTENTIAL OF
SOILS.

Kelsh, D.J, et al, Aug. 1988, 9p., ADA-201 699, 23
refs.

Taylor, S.

43-1562

FREEZING POTENTIAL (ELECTRICAL}, FROST
HEAVE, SOIL FREEZING, CHEMICAL COMPO-
SITION, SOIL WATER, SOIL PRESSURE, EX-
PERIMENTATION, ELECTRICAL PROPERTIES
When soul freezes, abrupt changes occur 1n the electrical
potential measured between clcclrodcs buried n frozen vs
unfrozen regions Thesc ‘freczing potentials”™ can vary
in polanty and ding on soil type, freczing
rate, nature and concentration of :lectrol)(cs in the sol-
waler,ctc  This report finds that clectrical potential changes
of the same order of de as freezing p Is (1c.,
about 100 mV) can be 3cncmcd by sxmply compressing
the so1l at room temperature  This suggests that a sigmificant
and previously unrecognized source of electncal freeczing
potential could be duc to pressure induced during frost heaving
Becoause many intersclated vanables are rcwonnblc for electn
«al freezing p {. the use of fi | to predict
corrosivily, wates migration, or other phymzl properties of
freezing sails 18 considered to be inappropriate

35

p of the ice sheet Typically no regard has
been given to the verucal vanation of icc propertics
the 1ce sheet or to the time of 1ce formation.  This paper
first reviews some of the mechanical properties of sea ice,
including the sce tensile, fl i and shear gths, as
well as the ice modulus Equations for these properties
are given as functions of the ice bnne volume, which can
be determined from the sce salinity and temperature Next
a numenical, finite difference model 13 developed to predict
the salinity and temperature profiles of 3 growing ice sheet.
In this model 1ce temperatures are calculated by performing
an energy balance of the heat fluxes at the wce surface.
The ductive heat flux ob d from the energy balance
is then used to calculatc the rate of ice growth and ice
lh:ckncss by applymg lhc Stefan ice growth cquation ice

are d b dening the of imtial
salt entrapment at the ice/water and the subseq
brine drainage due to brine cxpulsion and gravity drainage
Ice sahmity and temperature profiles are then generated using
chimatologi.al data for the Central Arctic Basin The
profiles appear to be realisic and agrec reasonably well
with ficld data Finally the predicted salinity and tempers-
ture profiles are combined with the mechanical property
data to provide mechanical property profiles for first-ycar
sea icc of different thicknesses, grown at different times
of the winter The predicted profiles give composite plate
propertics that are significantly different from bulk propesties
ob‘ained by assuming homogencous plates In addition
with failure strength, profiles give maximum strengths 1n
the sntenior of the sheet as contrasted v ith the usual assumption
of maximum strength at the cold, upper 1ce surface  Surpns-
ingly the mechanical property profiles are only a function
of the ice thickness, independent of the time of e formation
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CR 88-14

ON THE PRESSURE DROP THROUGH A UNI-

FORM SNOW LAYER.

}’3:111. Y.C., Sep. 1988, 10p., ADA-201 045, 8 refs.
-1401

SNOW COVER, POROUS MATERIALS, FLUID

FLOW, PRESSURE, FLOW RATE, FRICTION,

SNOW DENSITY, MATHEMATICAL MODELS,

EXPERIMENTATION.

An experimental study covering a mass flow rate ranging

from 162 to 67.45 g/sq cm-s and snow density varying

from 0 377 10 0.472 g/cu cm has been conducted Pressure

drops ranging from 0.012 to 2.868 gf/sq cm were recorded

A plot of the friction factor f(p) vs Re(p) (defined a3 the

classical Reynolds number Re for fluid flow through conduits)

howed a good rep of all the expenmental data.

Cr 88-15

SHIP MODEL TESTING IN LEVEL ICE: AN
OVERVIEW.

Tatinclaux, J.C., Oct. 1988, 30p., ADA-201 012, Refs.
p.26-30.

43-1402

ICE STRENGTH, ICE MODELS, SHIPS, SHEAR
STRENGTH, FLEXURAL STRENGTH, TANKER
SHIPS, TESTS, ICE CONDITIONS, ICE DENSITY,
ICE GROWTH, COMPRESSIVE PROPERTIES.
This report presents a general discussion of model testing
of ships 1n level 1ce The main poimnts covered are: 1)
modeling cntena for ships in ice, which must take into
account the presence of a solid boundary at the water surface;
2) types of model 1cc used in various tanks—saline ice,
urea-doped 1ce, EG/AD/S 1ce and synthetic ice; 3) techniques
for growing model ice sheets, and achieving and momtoring
the required ice properties, 4) hmitations of both model
ice and property mcasurement techniques, 5) model testing
procedures for EHP and SHP tests and their hmitations;
6) compatison between model test results and available full-
scale tnals data; 7) existing emparical and analytical or semi-
analytical algonthms for predicting shp performance i level
1ce; 8) current research at CRREL and research facilities
to imp deling ques and data wnterp and
9) novel bow designs for ice-transiting vessels.

CR 88-17

CHEMICAL ASPECTS OF SOIL FREEZING.

Henrsy,sK , Oct. 1988, 8p, ADA-205 392, 17 refs.

43-459

SOIL FREEZING, SOIL WATER, FROST HEAVE,

FREEZING POINTS.

Sotl water chenustey and soil particle characienstics disectly
ficantly infl the fi g processmsals  The

an

rate of frost heave 1s d because ts modify
water mugration and depress the freczing point n soils,
Solutes are concentrated when they are expelled from crystal-
lizing 1ce, modifying adsorbed film thicknesses, deptessing
f g points, g c ion gradi ltering forces
between particles of between ice and particles, and modilying
the chemical potential of the water These cffects often
have counteracung influences on frost heave Solute expul-
sion duning freezing produces a “fringe-hke” {reczing front
in saline souls, primanly because of freczing point dep

CRREL REPORTS

2) soil temp , which Is the unfi water

1 properties of the soil and the area of influence
of heaving pressure

design are offered to help ensure that use of the TDR

method will give results with the rel hup

presented

CR 88.19 CR 88.26

UNFROZEN WATER CONTENTS OF UNDIS-
TURBED AND REMOLDED ALASKAN SILT AS
DETERMINED BY NUCLEAR MAGNETIC
RESONANCE.

Ti;:c, AR, et al, Nov. 1988, 17p, ADA-203 696, 13
retls.

Black, P.B, Berg, R.L

43-1998

UNFROZEN WATER CONTENT, FROZEN
GROUND, FREEZE THAW CYCLES, NUCLEAR
MAGNETIC RESONANCE, DRILL CORE
ANALYSIS, TEMPERATURE EFFECTS, SOIL
STRUCTURE, TESTS, WATER CONTENT.

Unfi water t as a function of P was
measured in the laboratory using nuclear magnetic resonance
(NMRY) for 16 undisturbed frozen cores acquired from the
Northwest Alaska Pipeline Company Chilled Gas Test Facility.
The cores were then lded and brought to their original
d and water and unfl water

as a function of temp was again d over three
warming and cooling cycles It was found that differences
n unfrozen water between the undisturbed warming
and cooling curves depended upon rel degree of

and its effect on soil structure.  Only shight changes occutred
dunng the three warming curves of the remolded so1l, indicating
minot freczing and thawing consequences on the soil structure,

CR 88-20

DEVELOPMENT AND DESIGN OF SLUDGE
FREEZING BEDS.

Martel, CJ., Dec. 1988, 49p., ADA-213 086, Refs.
p.43-46.

43-4597

SLUDGES, SEWAGE TREATMENT, FREEZE
THAW TESTS, MATHEMATICAL MODELS.
This study develops design cnteria for 8 new sludge dewatening
umt operation called a sludge freezing bed This bed
uses natural freeze-thaw to condition the sludge The
total depth of sludge that can be frozen, thawed and dewatered
by this process in a year is the mun entenon needed for

COMPARISON OF SOIL FREEZING CURVE
AND SOIL WATER CURVE DATA FOR WIND-
SOR SANDY LOAM.

Bl?ck, P.B., et al, Oct. 1988, 37p., ADA-202 365, 14
refs.

Tice, AR.

43-1843

SOIL FREEZING, SOIL WATER, NUCLEAR
MAGNETIC RESONANCE, LOAMS, TEMPERA-
TURE EFFECTS, FREEZING POINTS, TESTS,
ANALYSIS (MATHEMATICS).

Unfi water tent as 3 fi of p was
measured n the laboratory using nuclear magnetic resonance
(NMR) for a Windsor sandy loam soil.  The data were
related to previously d soil moist data
through the modificd Clapeyron eqi with ble adjust-
ment for surface tension.  The results show the usefulness
of extending the soil freezing curve to temperatutes only
slightly below freezing and the soil water curve to very
great suction.

CR 89-01

SEAFLOOR TEMPERATURE AND CONDUC-

TIVITY DATA FROM COASTAL WATERS OF

THE U.S. BEAUFORT SEA.

gcllr;mnn. PV, et al, Jan, 1989, 19p., ADA-205 428,
refs.

Reimnitz, E., Kempema, E.W.

43.2123

OCEAN BOTTOM, WATER TEMPERATURE,

TEMPERATURE MEASUREMENT, WATER

TEMPERATURE, THERMAL CONDUCTIVITY,

BEAUFORT SEA.

Important and umque seabed engtneening properties and condi-

tions observed on the shallow shelf of the Beaufort Sea

may be caused by low temperatures and varable salinities

of bottom waters, A ycar-long momitoning program was

mnitiated dunng the fall of 1985 to make duly messurements

of these paramcters using small, self-contained, low-cost in-

strumentation umits placed on the sesbed in 4 locations

Th_.c 4 sites sclected were in areas where overconso}xdaﬁcg

design. 1 y tests d the y of
fi th di d water plant sludge and
both bically and bically d d sludges

24

at vanous depths. Mathematical models for predicting
the design depth were developed; values for the input parame-
ters to the models were ob from the | or
from laboratory and pilot-scate cxp The d

bility tests indicated that the depth of sludge that can be
applied 1s not himited by dramabihity Up to 20 m of
cach sludge d d in after f; thaw cond g
Except for the acrobically digested sludge, the solids content
after drainsge 1s high enough to permut mechanical removal
The physical and thermal characteristics of frozen sludge
were found to be equivalent to those of ice An analysis
of the freezing and thawing models reveals that the design
of a freczing bed will t‘{cpcpd on the duration and ntensity

this may also be truc 1n “nonsaline” sols Heave can
be teduced by adding chemicals o soil to depress the freezing
point or to modify the soil’s structure or hydraulic characteris-
tics. The concentration of solutes 10 the unfrozen water
of the freezing soil can possibly be used for isolating toxic
wastes i soil.

CR 88-18

MEASUREMENT OF THE UNFROZEN WATER
CONTENT OF SOILS: COMPARISON OF NMR
AND TDR METHODS.

Smuth, MW, ctal, Oct 1988, 11p., ADA-203 082, 10
refs.

Tice, AR.

43-1844

SOIL WATER, UNFROZEN WATER CONTENT,
NUCLEAR MAGNETIC RESONANCE, DIELEC-
TRIC PROPERTIES, FROZEN GROUND, TESTS,
PHOTOMETERS, MEASURING INSTRU-
MENTS

The results of a laboratory testing program, carned out
to compare two independent methods for determuning the
unfrozen water content of soils, are described With the
time domain reflectometry methnd, the unfrozen water content
18 nferred from a cahibration curve of apparent diclectne
constant vs volumetric water content, determined by expen-
ment.  Previously, precise calibration of the TDR techmque
was hindered by the lack of a reference companson method,
which nuclear magnetic resonance now offers This has
provided a much greater scope for calibration, including
a wide range of <oil types and temperature (unfrozen water
content) The results of the testing program yiclded a
relationship between diclectric constant and volumetrie unfror-
en water content that s largely unaffected by soil type.
although a subtle bur apparent dependency on the texture
of the <ol was noted It 1s suggested that this effect
onginates from the lower valued diclectric constant fot ad-
sorbed <ol water In spite of this, the general equation
presented may be considered adequate for most practical
purposcs The standard crror of csimate i« 001S v
cmfeu cm, although thss may be reduced by calibrating
for individual smls Brief guidelines on sy<tem and probe

of the fi g and '3

CR 88-21

MEASUREMENT OF FROST HEAVE FORCES
ON H.PILES AND PIPE PILES.

Johnson, 1.B,, et al, Dec. 1988, 49p., ADA-205 010,
Refs. p.33-34.

Buska, J.S.

43-2029

FROST HEAVE, MEASUREMENT, PILES,
SHEAR STRE:S, ANALYSIS (MATHEMATICS).
The magmtude and vanation of forces and shcar stresses,
caused by frost heaving u Fairbanks silt and the adfrecze
effects of a surface ice layer and a gravel layer, were determined
as a function of depth by using electric strain gauges alon,
the upper 275 m of a pipe pile, 305 cm ID x 095
cm wall, and an H-pile, 254 <m web x 85 kg/lincal m
The peak frost heaving forces on the H-pile for three consccu-
tive winter scasons (1982-1985) were 752, 790 and 802
kN, respectively Pcak frost heaving forces on the pipe
pile of 1118 and 1115 kN werc determined only for the
second and third winter scasons Maximum average shear
stresses acting on the H-pile were 256, 348 and 308 wPa
dunng the three winter scasons Maxsmum average shear
stresses acting on the pipe pile were 627 and 972 WPa
for the sccond and third winter scasons lce coflars were
placed around the tops of both piles dunng the first and
third winter scasons to measure the adfreeze cffects of a
surface ice layer The 1ce layer may have contnibuted
15 to 20% of the peak forces measured on the piles. A
0 6-m-thick gravel layer replaced the soil around the tops
of both piles for the sccond and third winter scasons to
measure the adfrceze cffects of a gravel bachfill The
gravel layer on the H-pile may have contnibuted about 35 -
of the peak forces measured, Maximum heaving forces
and shear stresses occurred during peniods of maximum cold
and soil surface heave magnitude.  These were not related
to the depth of frost penctration for most of the winter
since frost was present at ali depths extending to the permafrost
table Sotl surface displacements of 2 to 7 cim were
measured at the cxpenment site duning the study The
unportant mechantsms that determine the magnitude of uphft
heave forces are 1) soil heaving as the duving force, and
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i seabed f: g and shallow 1
permafrost are known to oceur The instruments were
recovered duning the 1all of 1986, 3 umts contained useful
data The longest record was 341 days at station 8 in
outer Harnson Bay Seabed temperatures above 0 C,
for the period of record, occurred only 15 days at one
site and 13 days at another  The mean annual temperatures
for these sites were -155 C and -160 C Estimates
of the onset of scabed freczing suggest that the seabed
can freeze on all but 82 days of the year

CR 89-02
AIRBORNE RADAR SURVEY OF A BRASH ICE
JAM IN THE ST. CLAIR RIVER.
Daly, S F, et al, Feb. 1989, 17p., ADA-206 868, 11
refs.
Arcone, S.A.
43-3475
ICE JAMS, AIRBORNE RADAR, RIVER ICE,
SAINT CLAIR RIVER.
A brash 1cc jam in the South Channel of the St. Clair
River was profiled in Feb 1987 using a helicopter-borne
short-pulse fadar operating in the UHF band nesr 500 MHz,
Duting the same time, measurcments of the brash ice depth
and water temperature were made from a Coast Guard
breaker  The d radar pulses d of a strong
coherent reflection from the water surface, preceded (and
followed) by incoherent returns from the brash ice. The
measured waveform tme delays were then converted to
mean frecboard height of the brash ice preces above the
watersurface  Given the mean freeboard height, an estimate
of the total brash icc thickness was made This estimate
was greater than the range of the direct shipboard measure-
ments  The difference 1s believed due to differences between
Icc porosity above and below the water line, to meling
within the sce and to partial submergence of some of the
surface | s 1t 15 concluded that this techmque could
be used fi napping relative brash ice depth if the complexities
of automating waveform analysis could be overcome.

CR 89-03

ON THE USE OF THE PHI-VARIABLE TO DE-
SCRIBE THE STATE OF WATER IN POROUS
MEDIA.

Black, P B, Fcb. 1989, 7p. ADA-206 869, 11 refs.
44-3014

SOIL FRFEZING, SOIL WATER MIGRATION,
FROST HEAVE, ICE PRESSURE, WATER PRES-
SURE, ICE WATER INTERFACE, AIR WATER
INTERFACE, ANALYSIS (MATHEMATICS)

The concepts of (nbbs free energy and surface tensions
are developed to descnibe the state of water in two-phase
porous sotl systems 0 terms of the phisanable This
approach differs from previous attempls at describing the
thermodynamie behavior of water 1n porous matenals by
offering a simple and intutine framework o this frame-
worh, the phi-sanable v found to control the mictoscopic
interfaces between the pore constituent sce or air 3nd water,
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CR 89-04

INVESTIGATIONS OF DIELECTRIC PROPER-
TIES OF SOME FROZEN MATERIALS USING
CROSS-BOREHOLE RADIOWAVE PULSE
TRANSMISSIONS.

Arcone, S.A., et al, Mar. 1989, 18p, ADA-207 302, 24
refs.

Delaney, AJ.

43-3476

FROZEN GROUND, RADIO WAVES, DIELEC-
TRIC PROPERTIES, SITE SURVEYS, UNITED
STATES—ALASKA
Pulsed radiowaves have been
at specially prepared sites in central Alaska to determine
physical propertics of the intervening matenat The bore-
holes were drilled 12.25 m deep 1n both ice-nch silt and
frozen alluvium, matenals commonly found in the Alaskan
intenior.  The pulse spectra were centered near 100 MHz
and were analyzed to obtain the ground dicelectric constant
and the attenuation rate (beta), which were then cortrelated
with matenal type, water content and temperature The
sce-nich silt, which had v 1c ice 47
and 70%, gave ground dicl values
4 and 7 and beta values betwccn 2 and 4 dBIm. lhus
hmiting the use of our
spacings of less than 20 m For this malcnnl ground
drelectric constant correlated well with volumetnc ice content
but not with temperaturc In a deep section (25 m),
diclectne contrasts were scen between ice-nich silt, massive
ice and frozen gravel In the frozen alluvium, ground
dielectric constant values vaned between 4 and 6 and beta
values were less than | dB/m, thus allowing signals to
be recerved at a borchole spacing of over 40 m Generaily,
ground dielectnc constant vaned little with depth for any
borehole par The pulses recorded at the widest spacings
were due to direct transmissions and not to alternate, indirect
paths that mught include surface rcﬂecuon or refraction
The observalions lhus d 2 d for

the of b 1y d for
geotechnical information, and they prov:dc data for determin-
ing borchole separation for a few common matenals

CR 89-05
}‘I&(l;glélMENTS ON THE CUTTING PROCESS

Ueda, H.T,, et al, Apr 1989, 36p., ADA-209 350, 9
refs.

Kalafut, J.

43-3895

ICE CUTTING, LAKE ICE, ICE LOADS, ICE
BREAKING, ICE CRACKS.

Cutting tests were carned out on natural lake wce using
parallel motion, orthogonal cutting tools Parameters that
vaned were cuttes rake angle, from -5 to 30 deg, cutter
velocity from 40 to 106 in./s, and depth of cut from
0100200 1n The average horizontal and vertical compo-
nents of force and the average of the five highest peak
hotizontal rorccs were determined and the spcc:l'c cnergies
were cal "he average t force
was 67 lb and the maximum average vertical force was
33 Ib The 30 deg rake angle cutter had the lowest
specific cnergy Since some of the cuts were made from
a free surface and some from within a groove made by
eatlter cuts, all of the data cannot be compared The
sequence of going from the shallowest to the deepest cuts
or vice versa in the same groove has a sigmficant eﬂ':cl

4k warehol

b

+

concentrated on the major rivers and a few lakes of the
area and were performed at approximately 5-m alutude and

CR

tion jo.nt) Most of the airports expernicnced 1) water
N

S-m/s flight speed The radar antenna was externally
mounted on the hehcopter skids and emitted 6- to 7-ns
pulses whose bandwiath was centered near 500 MHz The
locations of most surveys were determuined by 2 satellite
positioning system.  The ice cover was generally frozen
to the nver bed in all areas investigated, except for open
water reaches within extensive icings that developed down.
strcam from hot springs. The radar data revealed sub-
ice water channels within the icings as well as water bencath
tce mound features in icing areas in the delta regions of
the major nvers A systematic radar survey, augmented
with drilling, of one chain of three mounds atlowed ‘**e
water volume to be estimated, but did not reveal any external
source. It is speculated that a more ntensive ground-
based radar and dnilling survey would clearly identify whether
the water soruce was confined to the talik or was from
an aquifer system,

CR 89-08

ICE-WATER PARTITION COEFFICIENTS FOR
RDX AND TNT.

Taylor, S., Apr. 1989, 10p, ADA-209 243, 7 refs.
43-3869

EXPLOSIVES, SOIL POLLUTION, WASTE DIS-
POSAL, SOIL FREEZING, ARTlFlClAL FREEZ-
ING, FREEZING RATE, ICE WATER INTER-
FACE, WASTE TREATMENT, ENVIRONMEN-
TAL PROTECTION, ICE GROWTH.

An ice-water partition expenment using RDX and TNT
was conducted to determine the efficiency with which the
formaton of ice excludes nonvolatile organic compounds
RDX and TNT are being used by CRREL as substitutes
for volatile orgamics to sce 1if freezing can move organmcs
in saturated soils Knowledge of the behavior of RDX
and TNT, 1.¢, diffusivity and partition coefficient, is important
for determining the conditions under which they, and the
volaule orgamics of interest for hazardous waste clcanup,
might be moved TNT and RDX are excluded from
the 1ce structure at freezing rates of up to 0.00009 cm/s
(31 1n/day).  An upper it for the partiion coefficient,

K, was d using the d effective partition coefli-
cent and the growth rate of the e
CR 89-09

DEVELOPMENT OF AN ANALYTICAL METH-
OD FOR THE DETERMINATION OF EXPLO-
SIVE RESIDUES IN SOIL. PART 3. COL-
LABORATIVE TEST RESULTS AND FINAL
PERFORMANCE EVALUATION.

Bauer, C.F., ct al, May 1989, 89p, ADA-213 000, 23
refs.

Jenkins, T.F, Koza, SM, Schumacher, PW,
Miyares, P.H, Walsh, M.E.

44.3757

SOIL POLLUTION, EXPLOSIVES, CHEMICAL
ANALYSIS, SOIL TESTS, SOIL CHEMISTRY,
STATISTICAL ANALYSIS.

A collaborative test of a method for the determination of
mitroaromatic and nitramine explosives in soil was conducted
at cight laboratories The method involves extraction of
a 200-g portion of soil with 100 mL of acetomtrile n
3 sonic bath, dilution of 500 mL of soil extract with 500
mL of aqueous CaCl2, filtrauon and determination by RP-
HPLC-UV at 254 nm Certified reporting limits (CRLs)
and hod detection himits (MDLs) were obtared for HMX,

on the cutung forces and on the of the i
surface, The effect of cutter velocity was not clearly
evident, at least with.n the range of velocities employed

CR 89-06

RADIATIVE TRANSFER IN FALLING SNOW: A
TWO-STREAM APPROXIMATION.

Koh, G, Apr 1989, 10p, ADA-208 960, 8 rcfs
43-3675

LIGHT TRANSMISSION, SNOW OPTICS, LIGHT
SCATTERING, SNOWFALL, ATMOSPHERIC
ATTENUATION.

Light hrough falling snow have
produccd results uncxplainable by single scattering arguments
A two-strcam approximation to radiative transfer s used
to dcnvc an analytical cxprmmn that descnibes the effects
of as a of the show optical
depth and the snowy a*ymmclry parameter The approxi-
mate solution is simple and it may be as accurate as the
cxact solution for describing the transmission measurements
within the hmits of cxpenimental unccrtainties

CR 89-07

WATER DETECTION IN THE COASTAL
PLAINS OF THE ARCTIC NATIONAL WILD-
LIFE REFUGE USING HELICOPTER-BORNE
SHORT PULSE RADAR.

Arcone, S.A., ct al, Apr. 1989, 25p., ADA-208 908, 4
refs.

Delancey. A J., Calhins, D J

43-3477

AIRBORNE RADAR, RIVER ICE, SURVEYS, EN-
VIRONMENTAL IMPACT

A helicoptes-borne shont-pulse radar survey of water resources
was pesformed alung the coastal plains of the Arctic National
Wildhife Refuge in Mar 1988 (o help cvaluate the potentiai
environmental impacl of resource exploration The surveys

RDX, TNT and ten other analytes Values ranged from
007 to 215 microgram’g for the CRLs and from 003
to 1.27 microgram/g for the MDLs The analytes (HMX,
RDX, TNB, DNB, tetryl, TNT and 2,4-DNT) werc measured
in cight field-contaminated soils and cight spiked standard
matnx soils Both scts of cight consisted of four individual

mn d Ci ations ranged from the
linuts of detection to nearly 1000 microgram/g  The results
werc evaluated by means of analysis of variance and regression
analysis with and without the inclusion of data identified
as outhers The results indicate that collaborators have
nearly equivalent performance on spiked samples. and that
for ficld-contaminated soil the vanability of extraction recover-
ies contnbutes to smpreciston Analyte recovenes were
good, cxcept for tetryl 95-97% for HMX, RDX. TNT and
DNT (similar to recovenes from aqueous samples), 92-93%
for DNB and INB, and 700 for tetryl

CR 89-10

DEFINITION OF RESEARCH NEEDS TO AD-
DRESS AIRPORT PAVEMENT DISTRESS 1N
COLD REGIONS.

Vinson, T.S., ¢t al. May 1989, 142p. ADA-212 238,
17 refs

Berg, R L., Zomerman,
44.1722

RUNWAYS, PAVEMENTS, FROST ACTION,
DAMAGE, AIRPORTS, CRACKS

In carly fall 1984, a questionnaite was <ent to over 325
general aviation airports 10 cold reguons The results from
over 200 responses were compiled and cvaluated and over
20 arrport managers were contacted for additional detasls
Stte visits were made to 36 awrports o ubtain additional
snformation The most comnton pavement problems rdenti-
fied in the study wore assouated with aon-taafficacdaied
phenomens and andude 1) pic cusung oracks rflicing
through asphalt conurete oveilays (n i yedis ur dessy
2) theimal cracking, and Jj lungitudinal crackhing (at o constiue

. Haus WM.
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up gh cracks and Jownts 1n the pavements
dunng sprmg thaw, or 2) add { due to d -
ual frost heave n the winter, or both problems.  Many
airport managers reported that debris was gencerated at cracks
during the winter and spring Many pavement problems
can be traced to the evolutionary history of gencral aviation
anrports and the Iack of consideration for sitc drainage.
Based on the of these probl scverat future
research programs “are 1dentfied

CR 89-11

THERMA!L AND SIZE EVOLUTION OF SEA
SPRAY DROPLETS.

Agdrggs, EL, June 1989, 37p, ADA-210 484, Refs.
p.34-37.

DROPS (LIQUIDS), SEA SPRAY, MOISTURE
TRANSFER, THERMODYNAMICS, BUBBLES,
ANALYSIS (MATHEMATICS), MODELS.

Sca spray droplets mitially have the same temperature as
the ocean surface from which they formed.  Inhigh latitudes,
under a relatively cold wind. they therefore cool and evaporate,
in cffect ent g the air-sea exch of heat and moisture.
With a future goal of i ing this enh

i mind, this report develops model equattons with Whlch
to trach the thermal and size ( )

of a spray droplet from the time 1t is created until 1t comes
to equihibrium with its environment On testing the model
against some of the scanty data available on the evolution
of salinc droplets, good agreement 1s found The thermal
evolution of the droplets obeys T(1)-T sub eq exp(-t/tau
sub T) very well Here, T 1s the instantancous droplet
temperature, T sub ¢q 15 the equlibnum temperature of
the droplet and t 15 tme The time constant 13 the
time required for the droplet to come to within l/c of
T sub eq Similarly, for the mosture (size or radius)
evolution, » time scale 18 defined as the tme required for
the droplet radius to come to within 1/¢ of its cquilibrium
radius  Tau sub r1s always about three orders of magmtude
larger than tau sub T, the thermal exchange 1s thus virtually
complete before the moisture transfer starts,  Consequently,
the ambient humidity has hittle effect on the thermal exchange,
and, anatogously, the ininal droplet temperature has negligible
effect on the moisture exchange.

CR 89-12

FRAMEWORK FOR CONTROL OF DYNAMIC
ICE BREAKUP BY RIVER REGULATION.
Ferrick, M.G., et al, June 1989, 14p., ADA-210 869,
18 refs

Mulherin, N.

43.4385

ICE BREAKUP, RIVER ICE, UNSTEADY FLOW,
FLOOD CONTROL, ICE JAMS, ICE MODELS.
In this report, we describe and classify the entire range
of ice breakup behavior, from thermal to dynamic, to provide
order to this complex process The theory and model
of the authors are refincd, building on the concept of an
intnnsic relationshup between niver waves and dynamic ice
breakup A force balancc 1s developed for a common
dynamic breahup behavior Empirical cntena that quantfy
the resistance to breahup of an icc cover are obtained from
a case study and compared with published valucs Sensitivaty
studies of ice breakup with the completed model d

insights that follow from the theory presented and the intwitive
nature of the results This framework for understanding
niver ice processes provides the option for ice management
by river regulation, and we focus on the potential for control
of ice breakup The concept of controlied breakup involves
a releasc of water from a dam that moves the 1ce downstream
of locations with 2 high potential for damage duning uncon-
trolied breakup The abrupt, short-duration charactenstics
of the controlicd release, patterncd after those of unregulated
nver breakup. minumize both the volume of water required
10 causc breakup and the water levels at breakup The
open water created by the breakup collects heat that increases
the rate of melting of the 1ce The benefits of successful
regul nelude flooding prevention, i . and
decreased potential for ke damage to structures durning breakup,
without adverse effects on the cnvironment.

CR 89-13

COASTAL SUBSEA PERMAFROST AND BE.
DROCK OBSERVATIONS USING DC RESIS-
TIVITY.

Sclimann, P.V., ct al, Junc 1989, 13p, ADA-210 784,
20 tefs

Declaney, A J, Arcone, S A,

43-4386

MAPPING, SUBSEA PERMAFROST., COASTAL

TOPOGRAPHIC FEATUPES. ELECTRICAL
RESISTIVITY, SOUNDING MODELS.

Mcasurements were made at saveral New England coastal
sites and at three <ies in Piudh ¢ Bay. Alaska, to cvaluate
dc revstivity techmques for anppang resistive seabed features
bedrock and subsca permafrest The ficld studies employed
the four-probe Wenner arrey techmique. with electrode separa-
tions up to S0 m The New England sites were selected
to late pertmal cond to help establish a fecling
for the range of apparent reustivity 1n areas of subsca perma-
frost, and for informatton on the + tieal and lateral resolution
of the techniguce At Prudhoe nay, offshore measurements
wery midde wath & floaung cable, and inland measurements
weie made uwing clecliodes dasven into the ground These
vbscivationyimlivate that the eloutnical properties of purmafrost
bacdth the coasial blufl and adjacent tundra arc ramdly
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modified bx coastal erosion and periodic flooding dunng
storms. y at the water’s edge
was around SO ohm m, and at distances greater than 100
m from shore all values were lessthan 20 ohmm ~ Modeling
supported by the dnlling data permutted an interpretation
of the position of the top of ice-bonded subsca permafrost.
Resl ivities for the 1ce-bonded ranged from
200 to 1000 ohm m.  The lechmque and cgunpmem used
for this study appear to have applications for studies in
shallow coastal waters where permafrost is not more than
30 m below the seabed and where water depths do not
exceed 6 to 7 m.

CR 89-14

DYNAMIC FRICTION OF A METAL RUNNER
ON ICE. 1. MODEL SLED TEST.

lt?gaki, K., et al, June 1989, 17p., ADA-211 498, 30
refs.

Huber, N.P., Lemieux, G.E.

43-4609

SLEDS, METAL ICE FRICTION, ICE FRICTION,
ICE SOLID INTERFACE, SKIS.

The effects of runner matenal and surface d on

CR 89-18

EVALUATION OF FOUR WELL CASING
MATERIALS FOR MONITORING SELECTED
TRACE LEVEL ORGANICS IN GROUND WA-

TER.

Parker, L.V,, et at, Oct. 1989, 29p., ADA-216 502, 37
refs.

Jenkins, T.F., Black, P.B.

44-1223

GROUND WATER, WATER POLLUTION, SOIL
POLLUTION, WELL CASINGS, MONITORS,
MATHEMATICAL MODELS, WATER CHEMIS-
TRY, CHEMICAL ANALYSIS, ENVIRONMEN-
TAL PROTECTION.

In this study four well casing matenals are examined, polyvmyl
chloride (PVC), Teflon, stamnless steel 304 (SS 304) and
stanless steel 316 (SS 316), to determine their suitability
for monitoring selectzd trace level orgamc constituents 1n
ground water.  Analyte solutions containing picces of the
different well casings ‘were compared to controls that did
not contain any well casing mltcml The aqueous test
pp 2 mg/L of each of the
g organic sub hexlhydro~l 3,5-tnnitro-1,3,5-

ra

the friction between runners and ice were studied, A
model sled was pushed over a 6-m-long tce sheet and the

tnazine (RDX). tnnitrobenzene (TNB), cis- and mns-l 2-
dlchlorethylcne (CDCE and TDCE), m- mlmloluere (MN'D,

reduction of spced of the shding sled was d The
friciton calculated by the red of specd b two
gates 1nd d that h runners showed lower friction

at around -1 C than at around -10 C, as expecled bux
the {niction of rough runners showed httle

(T (CLB), and o-, p-
, and m-dichlorobenzenc (ODCB, and MDCB)

CRREL REPORTS

winters from 1972 to 1985, with the most severe ice conditions
in 1981-82 when 79% of the watcrway was ice covered,
of which 68% was white ice on Feb. 4 The most extensive
tce was observed dunng 1984-85 when 83% of the watcrway
was ice covered, but only 38% was white 1ce. lce was
observed on the adjscent water bodies every winter for
about 100 days from carly to mid- D;c to md- Mar lcc
on t na

of the walerway and usually Ilmed an avcnge of 63 days
from mddle to late Dec. to middle to late Feb. Air
temperature discharge data and data from Landsat imagcs,
when used provide a bly reliable h
to study river ice conditions and changes.

CR 89-21

AIRFIELDS ON ANTARCTIC GLACIER ICE.
M;:llor, M., et al, Dec. 1989, 97p., ADA-217 638, 42
refs.

Swithinbank, C.

44-3383

ICE RUNWAYS, GLACIER ICE, GLACIER SUR-
FACES, GLACIER ABLATION, ANTARCTICA
The physical charactenstics of blue e ablation areas 1n
Antarctica are descnbed and some representative ablation
rates are given Thc possibilittes for using blue-ice areas

chlonde was added to prevent biodegradation of the analytes.
Two scts of 1somers for DCE and DCB were selected to

ence  The lower thermally conductive runner showed lowcr
friction than higher thermally conductive smooth runners
as the theory predicted, but such cffects were obscured
on rougher runners.

CR 89-15
TWO-STREAM  MULTILAYER, SPECTRAL

the effect of structure on sorption Samples were
taken after 0 hour, 1 hour, 8 hours, 24 hours, 72 hours,
7 days (168 hours), and approximately 6 weeks (1000 hours),
There was nio loss of any analyte in the samples that contained
cither type of stainless steel casing, although both types
of casing rusted.  The greatest lossu were seen in samplcs

as airfields are d and expl y sutveys are
Site details are given for icefields at Mount Howe, Mill
Glacier, Patriot Hills, Rosser Ridge, Mount Lechner, S1
near Casey station, and on the Ross Ice Shelf near McMurdo
station The surface roughness of blue ice ts discussed,
{ surveys arc p d for Mount Howe and Patriot
Hills, and spectral analyses are used to develop relations
between bump height and wavelength  U.S military specifi-
cations for the roughness himuts of various types of runways

that contained Teflon casings, y for the chl
organics Losses of PDCB and MDCB were the greatest,
16% and 18%, respectively, after only 8 hours While

are 1zed and hical compansons are made with
the roughness analyses for Mount Howe and Patriot Hills.
Special machines for smoolhms 1ce runways are discussed

TRA losses were also observed for the samples contaimng PVC and design speaifi are d Some notes on

gcArglli?ll"EEK Jursll;%g %?D%Dlj\qglglig; C2E4' casing, the rate of loss was much slower, and ususlly 24 ground fnc:lmes and ground transport are cluded.  Appen-
: » DK, July » 1P ’ hours or more elapsed before losses wete significant (more  dices give d  of weather in the Ti
reis. than 5%). ARer the 1000-hour samples were taken, the 9 BY l‘o'r ‘mfklng spectral antlym
44-313 casings were rinsed and placed in clean vials contamning of surface n Itis thatgl
SEA ICE, ICE OPTICS, ALBEDO, LIGHT TRANS-  fresh water and left for three days to allow for desorp for port awrcraft can be “developed at low
MISSION, ELECTROMAGNETIC PROPERTIES, From both plastic casings measurable quantities of all the cost in A R for further work
RADIATION, MATHEMATICAL MODELS. (\:‘;;amcs lh;; had bcenl losthfrolm sol;_nlx‘or‘li wetrxcbrccovcrcd are offered
‘e were able to correlate the loss of hydrophobic organic

“Tde r;:l:,c :;%?;,:?ozl‘:gﬂ’n;?:’“:mlmg;(::n‘:r t!:,s‘,h:';;:'eg constituents 1n the ground water contsining the Teflon casings
of geophysical probl Light reflection s an with the substance’s octanol-water partition coell'cnems: al- CR $
parameter n rcmole sensing studics, absorption 18 sigmfi though this T b hen > ‘Ol'l'“lsl of h 9-22
to 1ce thermody and gly 1nfl anic, ¢ m““ indicate that Teflon Cl“"‘ES arc  ESTIMATING SEA ICE THICKNESS USING
biological activity tn and under the ice.  The focus of not for trace level orgamics.  TIME.OF-FLIGHT DATA FROM IMPULSE

this report 18 on the reflection and transmussion of light
by spatislly i T{ and lly varying ses ice
covers  This 1s i d using a two-st , multilayer
radistive transfer model 1n the wavelength region from 400
to 1000 nm. The model is compumlonllly simple and
utihizes lhe available expcnmcnul data on the optical properties

of sex ice The ice cover 18 charactenzed as a Isyered

d posed of sel from mne distinct snow
and ice types Three case studics are presented lllusmlmg
values of sp | albedo, e, and d photo-

synlhcnully active radiation (PAR) for 1) a spatially inhomo-
geneous ice cover, 2) a umform lcc cover as n under;ocs
a melt cycle, and 3) 2

1ce cover The importance of 1hxckncss ‘and surface condi-
tions on the reflected and d fields 1s
demonstrated.

CR 89-16

PHYSICAL AND OPTICAL PROPERTIES OF
FALLING SNOW.

Koh, G, July 1989, 22p, ADA-212 432, 54 refs.
43-3034

SNOWFALL, SNOW PHYSICS, SNOW OPTICS,
MILITARY OPERATION, COLD WEATHER OP-
ERATION, VISIBILITY.

The physml and the optical propertics of falling snow have
been investigated dunng a sencs of winter tests (SNOW
experiments) The techmques for measuning the physical
propertics of falling snow are described and a review of
the emp | and the th I models for describing the
extinction of visible and infrarcd radiation by falling snow
1s presented.  The utility of these findings for the evaluation
of electro-optical sensor performance in a winter environment
s examined

CR 89-17

CONTRAST AND VISIBILITY UNDER WINTER

CONDITIONS WITH APPLICATION TO MO-

TION DETECTION SYSTEMS,

l"ccéc(.) L. Scp 1989, 8p., ADB-137 592, 21 refs
4-608

SNOW OPTICS, VISIBILITY, WARNING SYS-

TEMS, DETECTION, MILITARY EQUIPMENT,
FOG, ANALYSIS (MATHEMATICS).

Video motion detection systems are used to automste the

detection of intruders for physical secunty purposes Win-

terume conditions of fog and falling or blowing snow are

ikely to hinder the detection of objects by cither an observer

or a motion detection <ystem Theotetical equations of

contrast snd visihihity are reviewed

For wells thst are purged and sampled within an 8- to
24-hour period, PVC well casings probably are suitable for
monitoring trace level organics

CR 89-19

DEVELOPMENT OF AN AIRBORNE SEA ICE
THICKNESS MEASUREMENT SYSTEM AND
FIELD TEST RESULTS.

Kovacs, A, et al, Dec. 1989, 47p., ADA-224-867, 23
refs.

Holladay, J.S.

44-4265

SEA ICE, ICE COVER THICKNESS, ICE SUR-
VEYS, AERIAL SURVEYS, RADIO ECHO
SOUNDINGS, PRESSURE RIDGES, ICE ELEC-
TRICAL PROPERTIES

Recent efforts to 1mp 1 ic ind
measurement technology and to downsize the related hellcopl-
er-towed antenna assembly from about 7.5 m long to about
3.5 m long for usc tn awborne measurement of ses ice
thickness are discussed, as arc the results from arctic field
testing Also outhned arc the system noise and dnft
problems encountered durnng arctic ficld evalustion, problems
that adversely sffected the quality of the sounding data.
The sea ice sounding results indicate that it should be possible
to determine thickness to within 5% fo .ce flocs with moderate
relief but that, because of sounding footprint size and current
model algorithm constraints, steep-sided pressure nidge keels
cannot be well defined The findings also ind that
routine sca ice thickness profiling from an auborne platform
18 close at hand with further system tmproverment, as ¢
the apparent capability to determine the conductivaty of
the sea ice, from which an assessment of sca icc strength
can be made

CR 89-20

ICE CONDITIONS ALONG THE ILLINOIS WA.
TERWAY AS OBSERVED ON LANDSAT IM.
AGES, 1972-1985.

GallgaL W, Dec 1989, 112p, ADA-219 745, 11 refs.
44-2631

ICE CONDITIONS, RIVER ICE, ICE SURVEYS,
REMOTE SENSING, LANDSAT, UNITED
STATES—ILLINOIS WATERWAY

Landsat images were used to map ice distnb along

RADAR SOUNDINGS.

Kovacs, A, et al, Dec. 1989, 10p., ADA-218 736, 1
ref.

Morey, RM.

44-2848

SEA ICE, DIELECTRIC PROPERTIES, RADIO
ECHO SOUNDINGS, REMOTE SENSING, ICE
FLOES, RADAR ECHOES.

Two second-year sea ice floes were probed using *“impulse™
radar sounding and direct drilling methods The resulting
two-way time of fight of the impulse radar EM wavelet,
traveling from the surface to the e “bottom™ and back
to the surface, was comparcd with snow and ice thickness
data obtained from a dnll hole From this companson,
simple relationships are presented that provide an estimate
of the thickness of sea ice. from about | to 8 m thick,
with or without a snow cover.  Relations are also presented
that show the bulk or apparent diclectnic constant of the
tce floes vs tce thickness, again with or without the snow
cover The data revealed that the apparent diclectric con-
stant of the sea icc decreased with increasing ice thickness
from a valuc of about 7 for ice 1 m thick to about 35
for ice 6 m thick

CR 89-23

THERMAL RESPONSE OF DOWNHILL SKIS.

Warren, G C., ct al, Dec 1989, 40p ., ADA-219 279,

15 refs.

Colbeck, S.C., Kennedy, F.E.

44-2361

SKiS, METAL SNOW FRICTION, THERMAL

CONDUCTIVITY, SNOWMELT.

Large tzmp wete ¢ 1 donwhill skis

A steady-state temperature was observed at the base, indicating

that melting occurs over some portion of the base This

steady-state temperature increases with the ambient tempera-

ture and depends on ski speed and load. and the type

of snow on the sutface Heat was observed to propagate

up through the ski 1n both the ficld measurements and

in a finite clement mode! of a Rosagnol DH ki in

that particular ski, much heat propagates along an al

plate that connects with the steel edges of the sk This
b about doubles the heat loss from the base and

the navigable portions of the Hhnois Waterway from the
Mississippr River to Lake Michigan and air temperature
and discharge data wete used to charactenze the conditions
uuder which the observed ice formed and changed The
presence or absence of e on adjacent water bodies ic,
Iakes, chann=ls and sloughs, 15 also ditcussed but not mapped
fce was voserved on the waterway duning 10 of the 13

38

could reduce the thickness of the layer of lubnicating meltwater.
especially at lower temperatuses These large temperature
increases providde further evidence of the cxistence of a
layer of meltwater that would controb the friction The
fimitc clement model allows the predictions of matenal proper-
tics and geometty 1n the desgn of shiders for snow and
[
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CR 89-28
CHEMICAL AND STRUCTURAL PROPERTIES
OF SEA ICE IN THE SOUTHERN BEAUFORT

SEA.
Meese, D.A,, Dec. 1989, 134p,, ADA-219 746, 63
;e‘tsisal;or Ph.D. thesis of same title see 43-4573,
SEA ICE, ICE COMPOSITION, ICE CORES,
CHEMICAL ANALYSIS, SEA WATER FREEZ-
ING, BEAUFORT SEA.
The purpose of this study is to provide a detailed chemical
and structural profile of first-year and multiyear arctic sea
jce.  Ice cores were collected during Apr.-May 1986 and
1987 near Prudhoe Bay, AK.  Concentrations of Cl, Br,
S04, Na, Cs, K, Mg, PO4, SiO4, NO3, NO2 and NH4
were determined for umpl: chosen on the basis of structural
1 an Dech on te At

ll » ol IRY l
finer-grained structures incorp more impurities and that
major ion chemisnx is controlled almost entirely by salinity.
Ms iched in the Tcs Indicsti , cpurey, .

'® r L 1 nd
st temperatures higher than previously reported. K is
depleted in the ice suggesting preferentist drainsge.  Ratios
of the major ions are the same for first-year and multiyear
fce and are similar to that of scawater indicating that as
the ice ages no significant changes occur in ice chemistry.
Nutrient concentrations in the ice are enriched with respect
to the underlying water, indicating biological activity
occurs in the ice and processes other than the overal! salinity
effect and brine drainsge are affecting nutrient concentrations
within the ice.

CR 90-01

SIMULATION OF OIL SLICK TRANSPORT IN
GREAT LAKES CONNECTING CHANNELS:
THEORY AND MODEL FORMULATION.

Sl;_cn, H.T,, et al, Feb. 1990, 29p., ADA-222 446, 54
rels.

Yaps, P.D., Petroski, M.E.

44-3736

OIL SPILLS, COMPUTERIZED SIMULATION,
RIVER FLOW, MATHEMATICAL MODELS, ICE
COVER EFFECT, LAKE EFFECTS, ENVIRON-
MENTAL IMPACT, CHANNELS (WATER-

WAYS), GREAT LAKES.

The growing over the impacts of o1l spills on aquatic
environments has led to the develoy of many P
models for simulating th ding of oil

3 p and sp
slicks in surface water.  Almost all of these models were
developed for coastal environments. In this study, two
computer models, named as ROSS and LROSS, were developed
for simulating oil slick transport il;l rivers and lakes, fespective-

ly.  The oil slick transf P d in
ese models include advection, spreading, evaporation and
dissolution,  These models can be used for slicks of any

shape d from or spills in
rivers and lakes with or without ice covers  Although
the madg:u originsted by US. Army Corps of Engineers,
Detroit District in relation to the Grest Lakes limited naviga-
tion season extension study, these models can be used for
any tiver and lake.
CR 90-08
THREE FUNCTIONS THAT MODEL EMPIRI-
CALLY MEASURED UNFROZEN WATER CON-
TENT DATA AND PREDICT RELATIVE HY-
DRAULIC CONDUCTIVITY.
Bllgl;.a g.B., May 1990, 7p., ADA-223 875, 22 refs.
44-
SOIL FREEZING, UNFROZEN WATER CON-
TENT, SOIL WATER MIGRATION, MATH-
EMATICAL MODELS, FROZEN GROUND.
Empirically d ined data on changes in water
content, occurring as result of changes in the state of ice
and water in soil, are discussed with reference to the changes
in soi e ion data for ice-free soil.  The similanty
between the two types of date is developed The Brooks
and Corey, van Genuchten and Gardner equations are then
shown to be applicsble to descnbing unfi water
dats.  These theee functions are then used in the model
Mualem, and the relstive hydraulic ductivity of frozen
soil is predicted.
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SR 76-01
CLIMATIC AND SOIL TEMPERATURE OBSER-
VATIONS AT ATKASOOK ON THE MEADE
RIVER, ALASKA, SUMMER 1975,
I{!laug;n, RK, et al, May 1976, 25p., ADA-025 193,

refs.
Brown, J., May, T.A.
32-1197
CLIMATOLOGY, AIR TEMPERATURE, SOIL
TEMPERA’I’URE, UNITED STATES—ALASKA—
ATKASOOK.

d dunng the of 1975 t

Air

ed llut the Mudc vaer site, 120 km south of Ban’ow.
has a d pattern in
g:r?pumon to Bmow, which 18 cooler and has & smaller

analysis mdlcated a significant relullonshlp belween “current
and previous day’s air temperature and all of the (ncar)
surface and pan
evaporation were not significantly rellted to terrain surface
temperatures. At the wet site, the warmest subsurface
hallow pond.  Dry site
tcmpemmu were warmer and showed less vanation with
depth in comparison to wet site temperatures.

were dina

SR 76-02

REGIONALIZED FEASIBILITY STUDY OF
COLD WEATHER EARTHWO

Roberts, W.S., July 1976, 190p., ADA-029 936, M.S.
thesis. 91 refs.

32.1238

COLD WEATHER OPERATION, EARTHWORK,
SOIL STRUCTURE, MAPPING, ECONOMIC
ANALYSIS.
A te::onnl approach 15 used to delineate areas 1n Canada
and the United States, 1n which sclected carthwork operations
should receive careful consideration for winter execution
Soil texture and soil “form” or physical site environment
are deemed important physlc:l flclon 1n the economic feasibili-
ty of cold y maps sho\vmg
significant 30il forms lnd related feasible cmhwork  operations
are presented. A general discussion of the importance
of the soil form in the cconomic feanibihity of winter earthwork
u A y is d which shows, with
t to physiographic secuons, the salient information
conclusions developed by this study. At lesst 94%
of physiographic sccnons have two or more winter earthwork
that are d bl Only 5 of 213 sections
comldered do not have any earthwork operations that appear
feasible in the winter season.
SR 76-03
THERMOINSULATING MEDIA WITHIN EM-
gANKMENTS ON PERENNIALLY FROZEN
OIL.
Berg, R.L., May 1976, 161p, ADA-062 447, Ph.D.
thesis. 120 refs.
32-1239
EMBANKMENTS, THERMAL [INSULATION,
PERMAFROST PRESERVATION, PROTECTIVE
COATINGS, SOIL STABILIZATION, MATH-
EMATICAL MODELS.

Most transportation facilities pmposed for arctic and

SPECIAL REPORTS

assumed to obey a linear viscoclastic model.,,  The specific
model selected 1s & series of one Maxwell mode) and two
Voigt models.  One of the Voigt models has a negative
spring constant which produces tertiary creep.  The ice
model exhibits a pnmary, secondary, and tertiary creep re-
sponse, similar to that observed in uniaxial creep tests of
ice. The material properties 1n the viscoelastic model
may be a function of the vertical position in the ice sheet,
but all these material properties must be proportionsl to
the same function of position.  Using the thin-plate theory
for the floating ice sheet, the solution 1s obtuned for the
deflection and stresses in the ice sheet for pnmary, secondary,
and tertiary creep regions. It is then shown that for
a load that is not distributed over a large area, lhc time-
dependent part of the d
independent of the load’s dlslnbuuon For the elastic
case, the stress significantly depends upon the load’s distribu-
tion Results are given for the deflection and stresses
as 2 funcnon of time and distance from the load.  The
] and occur at the center fo
the load. At this poml the deflection :ncreases with time,
while the stresses decrease.

SR 76-05

UTILITY DISTRIBUTION SYSTEMS IN ICE-
LAND.

Aamm.l H.W.C., May 1976, 63p., ADA-026 956.
32-124

UTILITIES, WASTE DISPOSAL, SEWAGE DIS-
POSAL, SUBARCTIC LANDSCAPES, ICELAND.
The sludy TEpOrts on new dcvelopmenu and special problems
or 1n water d 18, sewage

systems, heat distribution and electnc transmission system.
Cold weather considerations are highlighted For water
and sewage transport, the use of ductile iron, concrete and
plastic materials is reported Utility lines are generally
placed individually, utihdors are too expensive for most installa-
tions except in some city center locations.  Heat distribution
with hot water from geothermal wells 13 mostly one-way

color infrared S190A/B and RB-57/RC8 transparencies and
2 LANDSAT false color pnnt made in-house. Ancllluy
data were not used during the to
bias in the comparisons and to ensure that the results were
denved strictly from interpretations of tones and textures
on the photography. The classification scheme was a
modified verston of the U.S. Geological Survey Land Use
Classification System for use with remote sensor data,  The
relative utiity of the multiband imagery in identifying and
quantifying hydrologic factors was cvaluated.  The land
use staustics for two small watersheds were determined and
the ¢cffects of these land use factors were appraised for
to runoff This
indicated that basin topography and the nature of ‘runoff
msy be more important factors in predicting_ volume of
runoff from a watershed than land use factors  Comparisons
of the uscfulness of the vanous imagery systems are made.

SR 76-08

SURVEY OF ROAD CONSTRUCTION AND
MAINTENANCE PROBLEMS IN CENTRAL
ALASKA.

Cl;rk, E.F, et a], Oct. 1976, 36p., ADA-032 085, 2
refs.

Simoni, O.W.

32-1244

ROADS, WINTER MAINTENANCE, ROAD IC-
ING, PERMAFROST PRESERVATION, THER-
MAL INSULATION, EROSION.

A survey of road ion and bl
in cenml Aluka P d The P blems of poor
fill and f 1 dation under

pavement and shoulders, slope msubxhty, water erosion, rosd
icing from subsurface secpage, and culvert i mng ase described.
Possible to road p in central
Alasks include the use of insulati fal

aress, MESL construction when non- froal-suscepuble soils

piping After heating, the water 18 d

the sewage system Street heating s bcmg expanded.
With electnc distnbution, the use of self-supporting aerial
cables is becoming popular because it is very cost-effective
and reluble. Within the city, all distnbution is under
ground.  Arcing of isolators on high \oluge transmission
lines due to salt from the ocean 1s being reduced
with silicone fluids.

SR 76-06

INFLUENCE OF INSULATION UPON FROST
PENETRATION BENEATH PAVEMENTS.
Eaton, R.A,, et al, May 1976, 41p., ADA-026 957, 10
refs.

Dukeshire, D.E.

32-1242

PAVEMENTS, SUBGRADE PREPARATION,
FROST HEAVE, FROST PENETRATION, CEL-
LULAR MATERIALS, THERMAL INSULATION.
In order to diffe ial frost heaving caused by
vanable in-situ soil conditions, granular material is placed
on top of the frost-susccptible subgrade.  This creates
a uniform lsyer to bndge subsurface irregulanties in soil

properties This d of p g the P struce
" turc can be coslly A hod of red the

of g 18 the use of a thermal insulsting layer

Y

regions will be constructed on Incorp
of & thermoinsulating layer within the embank

h all of pm of lhe base course whlch prevents freezmg
m t

may
permit use of reduced quammcs of cmbankmen! mt(eml
Therma! design and lysis p pp
ments are reviewed and a two-di jonal ical
coupling heat and mass transfer and vertical dnsplaccmcm

tond

Tadd raf; board insul

test road whxch d test

was constructed at CRREL in l973 A transition section
was built between a control section and an insulated section
to minimize the dmuc difference 1n frost penetration and

1s proposed.  The modified Berggrer
developed by Lachenbruch, and a fimite dlfrcrcnce lcchmquc
are used to illustrate dcs:;n and -nalym ds for

embankments on Mos t

tion have been in scasonal frost areas blll a few test

have been constructed on permafrosl
and physical propertiesis a 1stic of th
sulating layers.  Moisture absorption causes tncreascd lhcr-
mal cond y and degrad. of h of some
materials. Several types of moisture batners have been

used but the most successful have been polyethylene sheets
SR 76-04

CREEP THEORY FOR A FLOATING ICE
SHEET.

glze:czlz(l)).l’.., June 1976, 98p . ADA-026 122, 73 refs.
FLOATING ICE, ICE CREEP, LOADS (FORCES),

STRESSES, ICE MECHANICS, MATHEMATI-
CAL MODELS
The probd! d 18 the p of the defl

diffe | frost heave Large temperature dxmr-
ences were b the lated and
frost p were third as deep b h
"f nsula-  he nypiated sccnon. differences in frost heave were neghgible,
and pa were the same on
Stability of thermal e twosections  Surface differential cing did occur between

the control and insulated sections

SR 76-07

SKYLAB IMAGERY: APPLICATION TO RESER-
VOIR MANAGEMENT IN NEW ENGLAND.
McKim, H L., ctal, Scp. 1976, 51p , ADA-030 329, 24
refs.

Gatto, L.W., Merry, C.J., Haugen, R.K.

32-1243

AERIAL SURVEYS, SPACEBORNE PHOTOGRA-
PHY, MAPPING, RESERVOIRS.

The purpose of this 1n was to d tne uuhly
of Skylsb S190A and B pholography for providing rescrvoir

and stresses in a ﬂ;aung 1ce ~heet under loads which avt
over a fong period of time A review f analytical method

information in New England LANDSAT,
Skylab SI90A and $190B and RB-57,RCS images wetc

Tor prdlCllh' lhc bcanng capacity of an icc sheet is given.
blem is fe d by the ice 1s

dto s scale of 163,360 for 3 ma~ping base
to demonstrate the extent to which the imagery could be
d in the fand use maps

\mh "a constant Posson's ratio The shear modulus 18

of s
Visual tnterpretations were accomplished on orginal NASA

40

are , and the use of unproved drainsge in areas
where extensive icing occurs. Bridge damage, erosion of
sidehill cuts and embankment instability are also disc

and potentisi solutions arc given.

SR 76-09

COMPRESSED AIR SEEDING OF SUPER-
COOLED FOG.

H“’ic{u, sl.R., Oct. 1976, 9p., ADA-040 819, 1 ref.
32-124

SUPERCOOLED FOG, CLOUD SEEDING, FOG
DISPERSAL, ICE CRYSTAL FORMATION.

Two series of experiments, 25 in a light fog and 25 in
a heavy fog, were conducted in the CRREL cold cloud
chamber. ~ Compressed air was used to glaciate the -4C
fog  The gage air pressure was 413.7 kPa.  These tests
showed that the number of ice crystals produced exceeded
the number of water droplets in the fog by a factor of
21 for a light fog and 133 for s heavy fog.  Approximately
26 times as many ice crystals werc created n s heavy
fog than were created in s light fog.

SR 76-10
TEMPORARY ENVIRONMENT. COLD RE-
GIONS HABITABILITY.
Bechtel, R.B,, et al, Oct. 1976, 162p., ADA-032 353,
Blbhography p.115-116.
Ledbetter, C.B.
32-1246
ENVIRONMENTS, HUMAN FACTORS ENGI-
NEERING, BUILDINGS.
After classifying government envitonments in Alaska and
studying four Federsl Aviation Administration (FAA) and
three Aircraft Control and Warning (ACAW) stations (in
Phases 1 and 2), a cold regions environmental psychology
behavior setting survey was made of Fort Wainwnght, Alasks,
to complete Phase 3. Phase 4 analyzed Fort Wainwnght
data and compared st with the FAA and ACAW data and
previous studies  The mulitary locations could be character.
ized as temporary environments The military environments
differed from civilian envitonments in the behastoral arcas
of , OV and p
wetc found to have the fichest environment and ACAW
stations the most deprived.  Yet ACAW stations compensat-
by providing greater leadership oppor Small
had an ad ge over large installations in
the participation level of their populations in recreations!
and other activities Family housing, transient housing,
barracks and work environments of Fort Wammwright were
studied  Habitability guidelines were suggested for minimal
. major 1 and new ¢ of these
kinds of b\nldmgs An overall plan tor a more habitable
location of post facilitics was suggested The behavic
setting survey technique in shortencd form proved useful
in this study Suggestions for future rescarch in testine
habitability guidelines were made




SPECIAL REPORTS

SR 76-11

OBSERVATIONS ALONG THE PIPELINE
HAUL ROAD BETWEEN LIVENGOOD AND
THE YUKON RIVER.

Berg, R.L., et al, Oct. 1976, 73p., ADA-033 380, 7 refs.
Smith, N.

32-1247

ROADS, SLOPE STABILITY, GROUND ICE,
VEGETATIO

Periodic oburvmons over a six-year period along the TAPS
Road have been cvaluated wnh fespect to construction and
h

SR 76-14

NOTES ON CONDUCTING THE BEHAVIOR
SETTING SURVEY BY INTERVIEW METHOD.
Lefdbcuer, C.B., Nov. 1976, 33p., ADA-062 448, 17
refs.

32-1256

ENVIRONMENTS, HUMAN FACTORS, MILI-
TARY FACILITIES.

Py i guidelines for d g the behavior setting survey
by interview method are presented This training manual
for lhe layperson describes the data, survey forms and interview

slope mbihuuon dway cuts and
d Luerll drainage ditches of suffi-
cient width to handle construction excavation equipment,
along with near-vertical slope cuts with hand-cleared tops
equal in width to one and one- +half times the height of
the cuts, sigr natural p of slope
stabilization. nght -of-way clearing hmuted to the toe of
embankment fill slopes mimimizes subsidence of the roadway
and its shoulder siopes. In extremely ice-rich soil cuts,
the u:dml of the slopes should not be attempted until
fate in the first thaw season for best results, Nuurll
woody growth can be expected to have a
effect sfter five or six thaw seasons but could be accomphsh'd
sooner by tree seed! to stabilize
ice-rich cut slopes with appheations of insulation are not
very effective and seem to prolong the natural stabilization
process.

SR 76-12

OPERATIONAL REPORT: 1976 USACRREL-

USGS SUBSEA PERMAFROST PROGRAM

BEAUFORT SEA, ALASKA.

gellmann, P.V., et a, Oct. 1976, 20p., ADA-032 440,
refs.

Lewellen, R.I, Ueds, H.T., Chamberlain, E.J., Blouin,

32 1248
OFFSHORE DRILLING, LOGISTICS, SEA ICE,
SUBSEA PERMAFROST.

During the spring of 1976, three holes were dnlled offshore
in the Prudhoe Bay area using the sea ice cover as a
drilling platform The ob;ecnves of this program were
to obtain samples and to nd in qu

cation of the ing ch i of p

the Beaufort Sea as well as to conduct supporting lhcrm.l
and geological studies The results of the dniling and
related investigations are bem; used n comjunction with
data from other subsca p proj to develop mlps
and models for the predicti of p fi

this offshore environment The project also pmvndes u
means of tesung dnlling, samphing, snd in-situ measurement
techniques in an oﬁ'shorc sctting where muleml types nnd
sea ice of

extremely diffi cull Thxs report d

SR 76-15

FATE AND EFFECTS OF CRUDE OIL SPILLED
ON PERMAFROST TERRAIN. FIRST YEAR
PROGRESS REPORT.

Collifns, C.M,, ¢t al, Nov. 1976, 18p., ADA-034 140,
3 refs.

Deneke, F.J., Jenkins, T.F, Johnson, L.A , McFadden,
T., Slaughter, C.W., Sparrow, E.B.

32-1257

OIL SPILLS, SOIL TEMPERATURE, VEGETA-
TION, PERMAFROST.

The long-term effects and ultitmate fate of crude oif spilled
on permafrost-underinin tundra is the subject of this study.
The project involves two experimental o1t spills of 2,000
gallons (7,570 liters) each on 500 sq m test plots necar
Fairbanks, Alasks. A winter spill, discussed 1n this progress
report, took place in February 1976 Another spall will
take place at the peak of the growing season in the summer
This allows conditions prevailing dunng these climatic penods
to be studied as to their effect on oil spills, and makes
1t possible to study the reaction of the spilled oil to these
temperature cxtrcmes The spill discussed in this report

was gned a real leak, and was large
enough to approach relhly whnlc remaining within the himits
of 1 g of the spill and conlrol
plou ludes: orl 8 p regime, biol

effects, brol tch impact, and chemi-

cal degndmon of the otl.

SR 76-16

UTILITY DISTRIBUTION SYSTEMS IN SWE-
DEN, FINLAND, NORWAY AND ENGLAND.
Aamot, H.W.C,, et al, Nov. 1976, 121p., ADA-035
088, Bibliography p.116-121.

McFadden, T.

32-1258

UTILITIES, SEWAGE DISPOSAL, ELECTRICI-
TY, HEATING, WATER SUPPLY, SCAN-
DINAVIA, UNITED KINGDOM.

The study reports ot ncw ] and special p.

the
aspects of the spung 1976 field study, subsequem reports
will cover the technical and research results,

SR 76-13

ENVIRONMENTAL ANALYSES IN THE

KOOTENAI RIVER REGION, MONTANA.

ncKifm. H.L., et al, Nov. 1976, 53p., ADA-033 500,
refs.

Gatto, L.W., Merry, C.J., Brockett, B.E., Bilello, M.A.,

Hobbie, J.E., Brown, J.

32-1255

CLIMATOLOGY, RESERVOIRS, ICE COVER,

LIMNOLOGY, SPACEBORNE PHOTOGRAPHY,

gRgED STATES—MONTANA—KOOTENAI
R.
The purpose of this in was 1) to compile and

anslyze climatic dats for the past 10 years from all available
weather observing stations in the East Kootena: River Basin,
2) to analyze changes 1n ice and snow cover, and turbidity
and plankton blooms on Lake Koocanuss, 3) to assess the
present himnology of Lake K lnd the p t for
water qusiity bl Ily and 4) (o
demonstrate the retiability of the LANDSAT Data Collection
Platform (DCP)-Martek Water Quality Monitor system for
scquisition of data from s remote site. Results of the
investigations indicate that the Kootcnai region 1s about
twice as cold as the Libby region in winter, and that reservoir
ice first forms along the shore in the northern region 1n
late November and i1n the southern part in mid-December,
with total freeze-over usually occurnng 2 to 4 weeks later
Ice bresk-up 1n the notthern scctions usually occurs 1.3
weeks later than in aress, gc annual fatl
is 42 to 144 :n, with 1ce thickness and snowfall varying
with telief. Varmlons in arcal distnbution of snow within
the basin and ice cover on the reservoir were cheervable
for periods from Januaty to October 1973, and reservoir
turbidity was observed to increase south of Ellsworth and
Stenerson Mountains, Low algal productivity obscrved
was duc to the algse bang circulated most of the time
below the depth of 1% light and due to high tuthiduy
The DCP-Martck system operated well and rehable Jats
were received while the system was located in the pool
sbove Libby Dam and downstream below the dam Brsel

n data tran { in Apnl, when
the Martck sensor showcd 3 rcw Mot inconsistencies, but
the system d d the feasibility of thi

1n water di systems, sewage and sohid
wme transport systems, heat distribution systents and electric
transmiscion systems Cold weather considerations are
highlighted For water and sewage systems, the use of
ductile iron and plastic matenals for pipes 1s reported.  The
use of heating, insulsting or shiclding of the pxpes for l‘rosl
protects 1s of ‘_‘S%mc"'

gy wererd P
o

i sohdwu!ccollccnon
and scwage new d
For heat distribution, the many different types of pxpc and
msulation systems used are descnbcd Good moisture
comrol n i} 18 tn long
hea are "With electne
dxsmbuuon. lhc use of self- supponm; neml cables 1s a2 new
With of icing and

A d

d d

are

SR 76-17

ENERGY CONSERVATION IN BUILDINGS.

Lcdbcsncr. C.B., Dec. 1976, 8p, ADA-034 141, 3 refs,

32-1259

HEATING, BUILDINGS, CONSERVATION

This repott scans current bulding designs and describes.

for the lnymnn. ways that buildings could bc designed for
pi d cnergy Topics of bmldlng d:sxgn
dd; d ate ¢ h { bridges.

tion, highting, windows, and solar heat,

SR 76-18

IMPROVED MILLIVOLT-TEMPERATURE
CONVERSION TABLES FOR COPPER CON-
STANTAN THERMOCOUPLES. 32F REFER-
ENCF TEMPERATURE.

Stallman, P.E., ct al, Dec 1976. 66p., ADA-033 841,
6 refs.

Itagaki, K.

32-1260

TEMPERATURE MEASUREMENT, CONVER-
SION TABLES.

This report extends and improves the conversion tables already
available (CRREL Special Report 108, G W Aitken, 1966,
24-3490 (AD-308 751)) The computational method i
described with discussion of crror, improved methods, anid
limitations The tables are presented in two sections the
first for temperatures in the range -184C ta 0C. the second

¢

for data acquisition from remote wtes

for P W6 the range 0C to 100€ The correspond-
ing Fahrenhait temsperatures are alwo ncluded

41
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SR 77-01

SELECTED EXAMPLES OF RADIOHM RESIS-
TIVITY SURVEYS FOR GEOTECHNICAL EX-
PLORATION.

Hockstra, P., ¢! al, Jan. 1977, 16p, ADA.-035 761, 20

refs.

Selimann, P.V., Delaney, A J.

32-1275

GEOPHYSICAL SURVEYS, ELECTRICAL RESIS-
EIVITY,, PERMAFROST INDICATORS, GRAV-

Mecasurements of ground resistivity using radio wave tech-
niques have been made in support of scveral geotechnical

pro;ccu Examplcs of surveys conducted for locating nnd
¢ g gravel d for del
for subsurface mf bezwccn datt holes

arc used (o iHlustrate some advantages of ground and aitborne
surveys using this method

SR 77-02

CRREL ROOF MOISTURE SURVEY, PEASE
AFB BUILDINGS 33, 116, 122 AND 205.
Korhonen, C., et al, Jan. 1977, 10p., ADA-035 762,
Tobiasson, W., Dudley, T

32.1276

ROOFS, MOISTURE, INSULATION, INFRARED
EQUIPMENT.

Four building roofs at Pease AFB were surveycd with a
hand-held nfrared camera to detect wet insulation Areas
of wet msulation on these roofs werc marked with spray
paint, and 3-in -diam core samples of the built-up membrane
and insulation were taken to venfy wet and dry conditions.
Flashing defects are considered .esponsible for most of the
wet insulation uncovered in this survey Recommendauom
for maintenance, repair, and )¢ were d

from the infrared surveys, core samples and visual examina-
tions

SR 77-03

ESTIMATING HEATING REQUIREMENTS
FOR BUILDINGS UNDER CONSTRUCTION IN
COLD REGIONS—AN INTERACTIVE COM-
PUTER APPROACH.

Bt;nnclt, F.L., Feb. 1977, 113p., ADA-035 709, 65
refs.

32-1277

COLD WEATHER CONSTRUCTION, BUILD-
INGS, HEATING, HEAT LOSS, COMPUTER
PROGRAMS.

The paper documents a review of construction hiterature
to find reports of proj d under |

condmom A survcy of Alasksn contractors to determine
“cutoff temperatures” and other factors that cause suspension
of vasious construction works is also presented For both
the Iiterature search and the contractor sutvey, the lowest
temperature meationed was -70F  The paper also descnbes
a p P for ing heat loss and enclosures
and heating costs for buildi gs under i cold

tegions The program s deunbcd 3 sample program
un 18 P d, and a effort 18

frzed.

SR 77-04

HAINES-FAIRBANKS PIPELINE: DESIGN,
CONSTRUCTION AND OPERATION.

Garfield, D.E., ct al, Feb. 1977, 20p., ADA-038 445,
20 refs

Ashhine, C.E., Haynes, F.D, Ucda, HT.

32-1278

PIPELINES, MAINTENANCE, CONSTRUC-
TION, UNITED STATES—ALASKA.

This report 1s intended o provide 3 background for the
anal;sis and evaluation of new pipchines being built in cold
tegions Topics discussed snclude the inttial design, con-
struction, testing, op and of, and modifi
tions to, the 8in plpclmc from the decp water port of
Haines to military lm'allalmm at Fairbanks, Alaska. The
626-mile multi-p gan op in 1956,
The results of 3 corrosion \unc) completed i 1970 indicated
that cxtensive fenovation would be fequired to continue
opetations. and the scction from Haines te Eiclson Awr Force
Base was closed 1in 1973

SR 77-05

GUIDELINES FOR ARCHITECTURAL PRO-
GRAMMING OF OFFICE SETTINGS.

Ledbetter. CB, Mar 1977, 14p. ADA.037 124, 2
refs.

321279

ENVIRONMENTAL TESTS, HUMAN FACTORS
ENGINEERING. BUILDINGS

A demonstration of Barker s K21 test for identifying and
differentiating behavtor settings v presented as 3 means of
diagnoung prodlems i an office eavironinent.  Guidelines
for rearranging the layoul of an orgamizations offices are
developed that coutd aico be used for architectural program.
ming for a new twlding o the orgamzation were to be
feimated As an imstructional program, the demonsiration
presented here shows how to conduct the K-21 test in
order to analy 7¢ problems concesming behavio- setting boundar-
1es or conflicts between hehavior settings




SR 77-06
SYMPOSIUM: GEOGRAPHY OF POLAR
COUNTRIES; SELECTED PAPERS AND SUM-

MARIES.

Brown, J., ed, Mar. 1977, 61p., ADA-038 379, In Eng-

lish and Russian. Numerous refs. For selected pa-

g;rsl ;& 32-1302 through 32-1306.

MEETINGS, LAND DEVELOPMENT, ENVI-

RONMENTAL PROTECTION.

The symposium on Geography of Polar Countries held in

Lemnuad 22-26 July 1976 e part of the XX1II International
d of three i (1) Polar

SR 77-10

COMPUTER ROUTING OF UNSATURATED

FLOW THROUGH SNOW.

Tucker, W.B,, et al, May 1977, 44p., ADA-040 121.

Colbeck, S.C.

32-1313

SNOW COVER, WATER FLOW, SNOWMELT,

COMPUTER PROGRAMS.

Computer for rou the vertical movement of
P“WP"W have bue?n dev The shock

fronl is dependent on surfsce melt place now as

well ss the antecedent flow in the snow, \mull a function

of the nature of the flow for. the previous day. One

nlturll their
tion; (2) Past, premu and future economic developmenu
in the polar regi (3) Polar This

ded

designed to sctual surface melt dats,
has the ability to handle complicated mput profiles such
as when melt is emratic on a cloudy day, cresting such
lexities as i shockfronu. Anothet pri

report presents the full text or of a

number of the U.S. papers, and English and R
of the Soviet ib selsted to envi \ j
The papers and summarics presented 1n this repon reflect

the p‘mclpuuon of members and of lhe )omt US-USSR

Nonhcm Ecoaystems. The us pcpen denl with [and

use the impact

of resousce developmmt on nlllvu. fish and wildlife, and

the impacts of pipelines and rosds on the environ-

ment, and deling to si terrain modification

duc to man's lcuvxuu. The Soviet summaries deal with

of prop and ges in ucuc and luhm:nc

flors, line, and p ft nd of p g
h in the I

SR 77-07

SELECTED BIBLIOGRAPHY OF DISTURB-
ANCE AND RESTORATION OF SOILS AND
VEGETATION IN PERMAFROST REGIONS OF

THE USSR (1970-1976).
.;2'1‘;‘:]‘:2‘8'" M., Mar. 1977, 116p., ADA-051 813.
BIBLIOGRAPHIES, = CRYOGENIC  SOILS,

REVEGETATION, LAND RECLAMATION.
The literature is dxmmedb in cpmnoloncd fashica, with

hights of each year’s contri-

general y b
butions (with three tables and two appendices for amplfica-
tion).  The years 1972 and 1973 produced the most publica-

tions, and by 1975 there was a noticeable lag in pickup
of publications by the mdexm; services. A trend is apparent
from a and d des ipti pp h n earlier
pepers lo\vud an integr y pproach in more
recent p 1 d i of the effects
of disturb on the fy d and the impor-
tance of restoration and preservation of lhe‘c environments,
are reflected in the recent | par y in symp
proceedings

SR 77-08

REVEGETATION AND EROSION CONTROL
OBSERVATIONS ALONG THE TRANS-ALASKA
PIPELINE—1978 SUMMER CONSTRUCTION
SEASON.
Johnson, L.A., et al, Mar. 1977, 36p., ADA-038 416.
Quinn, W.F., Brown, J.
32-1311
PIPELINES, SOIL EROSION, EROSION CON-
TROL PROTECTIVE VEGETATION.

for getation and crosion control of the Trans-
Aluh Plpclme System duting the initial construction phase
are reviewed. Fertihzer and sced rates and schedules
of application by major arcas (sections) are presented.  Dur-
ing the ficld scason of 1975 CRREL personnel observed
revegetation and crosion control practices slong the entire
length of the pipeline route.  The types of problems and
early successes are discussed.  Thirty-eight photographs
are presented of charscteristic areas on which revegetation
was nitiated. A list of sites for follow up observations
is presented.

SR 77-09
INFRARED THERMOGRAPHY OF BUILD-
INGS: AN ANNOTATED BIBLIOGRAPHY.
Marshall, S.J., Mar. 1977, 21p., ADA-038 447, 42 refs.
32-1312
BIBLIOGRAPHIES, BUILDINGS, THERMAL
ANALYSIS, INFRARED RADIATION.
This report summanzes 3 review of the current literature
on lhe new sub,ccl of m!med thermography of buildings.
of (IRTD) uses s therms!
imaging scanner lo delecl hm loss, alnxlunl dd«u mousture,
and other
of the imagery called lhermognms prnvnde hud copy - docus
mentation of faults deleflcd Thmy -four references sre
d. covenng h and di toof
surveys, and qualitatinc/quantitative field surveys. The
readily obumlble sources were chosen for their practical
h to provid 1 users who ate not scientifically
otiented with an oppormmly to quickly grasp the value
of this new technology.

of Error anslysis

d for rapid a mnple
mxfwe:nwmlh:mncbon,mlhnauammve
This function is easily ¢! ed, allowing a variety of conditions
to be assessed, although only one shock front is sccommodated.
and some of the are

SPECIAL REPORTS

both ends of the runway arca. =~ Acrial inspection disclosed
one and probably two more suitable sites near the Patuxent
Range.

SR 77-18

KOLYMA WATER BALANCE STATION, MAGA-
DAN OBLAST, NORTHEAST U.S.S.R.: UNITED
ﬂgl’l;ESSOVIH SCIENTIFIC EXCHANGE
Slaughter, C.W., et al, May 1977, 66p., ADA-041 606,

16 refs. For a shorter version see Arctic bulleun,
1978, 2(13), p.305-313.

Bilello, M.A.

32-1318

WATER BALANCE, STATIONS, RESEARCH
PROJECTS, INTERNATIONAL COOPERATION,
USSR—MAGADAN.

Two US sclenmu visited Kolyma Wncr Balance Station
(KWBS, Oblast of USSR dunng the
fast lvo wecks “of August l976 Under the auspices of
the Joml USA- USSR Agreement on Cooperation in the Field

Ld viogt

presented.

SR 77-11

DEMONSTRATION OF BUILDING HEATING
WITH A HEAT PUMP USING THERMAL EF-
FLUENT.

g;cigrl. P.W., May 1977, 24p., ADA-041 024, 13 refs.
HEAT RECOVERY, HEATING. BUILDINGS,
COST ANALYSIS, HEAT PUM
‘l‘l\hreponducn‘baeﬂommwmm te heat
and to reuse it to hest a building. Ahea!pump.wh:ch
is a refrigeration device, was
hulmdwdenoqsmubmhecmmncbemfuudenmy

Heat
fnndnunuls snd s design considera
ment lhe rcpon of this demoumtionym ptoiecl.

redmminhunn&:mumohewdmpmdmthm
oil-fired system. author recommends that the minimum
coefficient of performance should be 3.4 for & cost effective,
encrgy-conservative hest pump hesting system.

SR 77-12

LABORATORY STUDIES OF COMPRESSED
AIR SEEDING OF SUPERCOOLED FOG.

l:}cb J.R., et al, May 1977, 19p., ADA-040 633, 3

Rice, R.C,, Jr.

32-1315

SUPERCOOLED FOG, CLOUD SEEDING,

LABORATORY TECHNIQUES

SomchmnmeogeldwudmlheS‘RRELcoldclwd
air

nozzle design that yielded the maximum production of ice

crystals in & fog. It was found that

022 cu m/min of sir which was compressed to Sl'l kPa

is needed to be effective for clesring 8 supercooled fog.

SR 77-13

STAKE DRIVING TOOLS: A PRELIMINARY
SURVEY.

K?vm, A, et al, May 1977, 43p., ADA-041 053, 9
refs.

Atkins, R.T.

32-1316

ANCHORS, FROZEN GROUND, DRILLS, PILE
DRIVING, HAMMERS.

Thu feport ml: results of a stwdy of four commercisl

of En this trip was undertaken to
review current Sovxel watershed hydrology resesrch in »
penmfrost dominated setting similar to that of central Alaska.

, instr and field p were
observed and discussed at KWBS A series of proposals
for future cooperstion in lugh latitude hydrology research
and dsta exchange was prepared.

SR 77-16

COMPOSITION OF YAPORS EVOLVED FROM
MILITARY TNT AS INFLUENCED BY TEM-
PERATURE, SOLID COMPOSITION, AGE AND
SOURCE.

Leggett, D.C., ct al, June 1977, 25p., ADA-040 632,
19 refs.

Jenkins, T.F., Murrmann, R.P.

32-1319

EXPLOSIVES, lMPURmES, VAPOR PRESSURE,
CHEMICAL ANALYSIS,

A number of domestic md fom;n mnllm’y TNT umplcs

were analyzed by a gas
e method sllowed of the vapor pressure
of TNT and the partiaip of several isted impurities

over a 2 to 32C lempemure range. A major volatile
impunty in all U.S. military TNT samples was 2,4-dinitrotol-
uene, which had a partial pressure 1 to 2 orders of magnitude
hlgh:r lhan lhc v:por pressure of INT. The expmmcnul
d a Cl

fot the vapor pressure of TNT, and the pmnl pressure
of DNT was related to its concentration in the solid by
a Henry's constant.  Age and source of the TNT were
found to have little or no infl these rel

The reasons for fi ndm; a relnmly hxgh DNT pmul prmure
are discussed, as is its imp ¢ TNT d by
trace gas methods.

SR 77-17

EFFECTS OF LOW-PRESSURE WHEELED
VEHICLES ON PLANT COMMUNITIES AND
SOILS AT PRUDHOE BAY, ALASKA.

Walker, D.A., etal, June 1977, 49p., ADA-041 593, 11

refs.
Webber, P.J.,, Everett, K.R., Brown, J.
32-°320

TUNDRA TERRAIN, DAMAGE, ALL TERRAIN
VEHICLES, TIRES, TUNDRA VEGETATION,
UNITED STATES—ALASKA—PRUDHOE BAY.
An off-rosd vehicle test utilizing & smooth tired Rolh:on
weighing approximately 25,000 ib, was conducted at Prud
Bay, Alasks, on 25 June 1976 Veh«:le impact on the
vegetation and tesrain was d d at 32

n, Y stake dr

liant. d h

and s protot which were

luated for mnu into hard frozen ground.  The
tests found that commercial breaker-rock drills can be used
without modificstion to dnve standerd military GP-112/G
and GP-113/G stakes into frozen ground The study
revesied that while the hydraulic stake driver would require
fusther development to increase its relubility, it could drive
the sbove stakes into frozen ground.  The propellant-actuat-
ed stake driver was found incapable of dnving stakes into
hard frozen ground and was not considered worthy of further
development ss 8 stake dnver.

SR 77-14

RUNWAY SITE SURVEY, PENSACOLA MOUN.
TAINS, ANTARCTICA.

Kovacs, A., et al, June 1977, 45p., ADA-0S1 814, 6

Abele. G.

32-1317

SITE SURVEYS, AIRCRAFT LANDING AREAS,
ICE RUNWAYS, ANTARCTICA—PENSACOLA
MOUNTAINS.

Two blue ice areas were surveyed in the Pensacols Mountain
region of Antarctics snd found suitable for runway sites

s of the cosstsl tundra terrain Twenty-
seven stations wete of singlc pass track and five were multipie
pass lanes of up_ o 30 passes The report documents

the with p and fraungs  Future
observations will enable demmmluon of rates of recovery
SR 77-18

INSTALLATION OF LOOSE-LAID INVERTED
ROOF SYSTEM AT FORT WAINWRIGHT,
ALASKA.

Schlcfcr. D June 1977, 27p., ADA-041 574, 1! refs.
32-1321

ROOFS, INSULATION, COST ANALYSIS.

In the summer 1971 the Cotps of Engincers replaced the
foof on Building 1053 at Ft. Wanwnght, Alasks, with
Ioosc-laid snverted roof system. This roof system was
selected to permit an of s perf and
potential suitability for gencral use in Corps construction
The nstallation of the roof also permittcd an analysis of
its construction costs and a record of the ¢construction proce-
dures Costs were identfied in terms of costs of the
matenals used and the numbe: of man-hours required For
the analysis, the job was broken down inte four phases.
1) remoral of the exsung roofing matenal and prepstation
of the deck, 1) application of a sutface of plywood decking,
J) pluemml of (he buty! membrane and nstallstion of

Alength of 25 to 3 km, onented in the p
wnd direction, 18 aveilable at Rosser Ridge. requinug very
little snow removsl. A length of 3 km, oncnled st Jo
deg to 45 deg with the pred: wind

availsble at Mt. Lechner, but considersble snow rcrmml
would be required, snd some obstscles st present near

42

gs, and $) p of the 1 and ballast
pavess The results show that the snstallation time require.
ments compare favorably with thewe of conventional built.
up roofs but the butyl membranc and the pavers cause
higher metenial costs  Adsantages ate in the mamntainabihity
of the taof system and in uts increased hfe capectancy




SPECIAL REPORTS

SR 77-19

RECLAMATION OF ACIDIC DREDGE SOILS
WITH SEWAGE SLUDGE AND LIME AT THE
CHESAPEAKE AND DELAWARE CANAL.
Palazzo, A.L., June 1977, 24p., ADA-041 636, Bibliog-
raphy p.22- 24,

32.1322

SOIL ANALYSIS, SOIL CHEMISTRY, SLUDGES,
PLANTS (BOTANY), VEGETATION.

A field study was conducted to assess the eﬂ'ecu of sewage
sludge and lime on the and of
acidic (pH 30) and infertile drcd;c soils.  Sewage sludge
st 100 metric tons/ha and lime at 25 metric tons/ha wefc
applied during the summer of 1974 on a seven hectare
site and plowed 1nto the soil to a depth of 20 cm Soils
were sampled 20 months after studge incorporation st three
depths, 0-20, 20-40, and 40-60 cm within the sludged and
control areas. A total of 29 grass treatments, conmnmz
grasses seeded alone or in were slso

and seven grass types lyzed for 1 i
Comparisons between the sludged and control areas in the
layers from 0-20 cm and below 20 cm were made in terms
of changes in soil and plant chemistey, plant utlization
of soil nunerals, plant adaptability and vigor, and eventual
fesulting vegetative cover.

SR 77-20

UNCONFINED COMPRESSION TESTS ON
SNOW: A COMPARATIVE STUD

Kovam,A et al, July 1977, 27p,, ADA-062 445, 21

Michilti, F., Kalafut, J.

32-4357

SNOW COMPRESSION, COMPRESSIVE
STRENGTH, TESTS.

Results of fined tests p d on snow

from Camp Century, Greenland, using a new self- -aligning
platen system arc compared with tests using s s morc convention-
al platen system The
test strength was 42% higher for samples tested on the

Since handling and annealing s*rongly affect the

SR

data were obtained of selected water

of the skewed peaks, those peaks are probably related to
the king fault p in h

SR 77-24

BRAZIL TENSILE STRENGTH TESTS ON SEA
ICE: A DATA REPORT.

Kovacs, A., et al, Aug. 1977, 39p., ADA-044 941, 6
refs.

Kalafut, J.

32-1356

SEA ICE, IMPACT STRENGTH, PENETRATION
TESTS.

In March 1970 drop penctrometer tests in sea ice were
made by Sandia Laboratonies for the U.S. Coast Guard
In support of this study, properties ot lhc sea 1cc penetrated
were measured The data coll d ice p

ture, salinity, brine volume, density and Brazil tensile gth

located at Hite Bndge (Mile 171), Mile 168, Mile 150
(along the Colorado River main channcl) and Builfrog Bay
(Mile 122).  Airborne spectroradiometer spectra were sclect-
ed which correlated to the same test sites

SR 77-29

INFRARED THERMOGRAPHY OF BUILD-
INGS: QUALITATIVE ANALYSIS OF WINDOW
INFILTRATION LOSS, FEDERAL OFFICE
BUILDING, BURLINGTON, VERMONT.

Munis, R.H,, et al, Sep. 1977, 17p., ADA-044 942,
Marshall, S.J.

32-1360

INFRARED PHOTOGRAPHY, THERMAL DIF-
FUSION, BUILDINGS, HEAT LOSS, WINDOWS.

An 1nterior, infrared th survey of single-p
| !

a o,

versus depth. The data arc presented in this report 1n
both tables and graphs as a permanent data source.
SR 77-25

SOLVING PROBLEMS OF ICE-BLOCKED
DRAINAGE FACILITIES.

Cargs_;(L , Aug. 1977, 17p., ADA-044 994, 4 refs.
32-

SURFACE DRAINAGE, ICE CONTROL, HEAT-
ING, SUBSURFACE DRAINAGE.

The 1epol scveral p for icc
lnd blocklgc in culvcrl: ditches, and subsurface drains.
S to 1ce block involve ice prevention
and ice control, usually the latter.  In some cascs, culverts
can be closed, leading to intentional ponding and storage
of ice.  Alternatively, flow can be maintained in culverts

. was performed to pmpomx
locations of excessive infiltration. Infrared thermographic
inspection accomphishes this more quickly and more accurately
than conventional tcchmqm of studying wmdow infiltration
Thus report p hs which
i many cases dramatically illustrate wfiltrations around the
raullion, along the top opening cracks, and under the frame/sill
interfaces. Poor glazing seals were casily detected and
the exact points of glass/frame leakages were pinpointed.
Plumes of warm i on thc wmdo\v glass, nsm; from the
, were di p d by the infrared camera

system. in several cw. the plumes were noted 12 ft.
above the convectors on the top window pancls Heat
loss from the s was noted through the walls of
the bmldm; in thermograms taken from the outside.  Several
were prepared for the General Sesvices

Admmumnon owner of this Federal Office Building in

by heating them clectrically, with steam, or with oil-b

heaters Ditches can also be heated, but 1t 1s usually
more effective to widen them to provide more storage space
for 1ce, or to nctall wnsulsting covers Subsurface drain
outlets can be heated, protected with insulsting covers, or
pastially blocked to prevent cold mr entry.  Ground seepage
that forms ice is successfully controlled using ice fences.
Design changes, such as more and larger drainage structutes,

an

laty b, the old Test Its indi
nlh?!:e.n:: ;l?t:': sy!l:n pmcvxgcl;:gr bct:c‘t s:::lc 1llglner:¢nt ’sl;‘“;r; ; 6 1 modifications, are discussed.
- S 33 : ..
ihe cndsof the smpic. The ighes suength vaives avasned INFRARED THERMOGRAPHY OF BUILD-
with the new platen system are dered more INGS: QUALITATIVE ANALYSIS OF FIVE
of the P gth of the snow tested BUILDINGS AT RICKENBACKER AIR FORCE
SR 77-21 BASE, COLUMBUS, OHIO.

INVESTIGATION OF SLUMPING FAILURE IN
AN EARTH DAM ABUTMENT AT KOTZEBUE,
ALASKA.

C?llins, CM.,, etal, July 1977, 21p., ADA-042 306, §
refs.

McFadden, T.

32-1323

RESERVOIRS, EARTH DAMS, FROZEN
GROUND TEMPERATURE, SETTLEMENT
(STRUCTURAL), SUBSIDENCE.

A slumping {alure on the upsiream side in one area of
the water .upply rescrvoir at Kotzebue, Alasks, was investigat-
Seven 80-ft (24 4-m) thermocouple strngs were em-

Munis, R.H, et al, Sep. 1977, 21p., ADA-067 161.
Marshail, S.J.

32-4358

HEAT LOSS, INFRARED PHOTOGRAPHY,
BUILDINGS, THERMAL ANALYSIS, THERMAL
MEASUREMENTS.

A heat loss survey was performed on five typical Air Force
Basc buildings with an infrared camers system two with
wood frames and wood clapboards, one with wood frame
and sluminum siding, and two of cinder block construction
withbnick veneer  This report presents thermograms typical
of the heat loss problems 1n cach of the five bmldmp
alongwith 2 h of cach th

teport 13 intended to senve as a basis upon which Air Forcc

plucd 1n the dam ab and an add, 1 four th
ple stnngs were nstalled bekind the dam, extending to a
deplh of 95 ft (289 m) bclow the bottom of the resenvoir
d below f1 s p at
th These bined
vnlh the dnll Iop indicate that neither the dam nor the
sbutment 15 in immediate danger of failure, but that steps
must be taken to stop the sloughing of matenal in the

b ares R are given to accomplish
this,
SR 77-22
LOCK WALL DEICING STUDIES

Hanamoto, B., ed. Aug. 1977, 68p, ADA-044 943,
For mdmdual papers sce 32-1350 through 32-1352,
31-1800, and 32-1109.

32-1349

ICE REMOVAL, CHANNELS (WATERWAYS),
LOCKS (WATERWAYS)

Four methods for removing the ice buildup on navigation
lock walls on lhc Poe Loclu at Sault Ste Mane, Michigan,
were ins boots, high-p

water jets, mechanical chain saws, and chemical coatings
Two of the motc promising means of icc removal, the chain
saw and the chemical coatings. are beng developed further
so that they may be used as operational aids for Jock wall
deicing duning the winter navigation scason,

SR 77-23

ABNORMAL INTERNAL FRICTION PEARS IN
SINGLE-CRYSTAL ICE.

Staliman, P.E.. ct al. Aug. 1977, 15p. ADA-045 312,
9 refs.

Ttagaki, K

32-1355

CUBIC ICE, ICE PHYSICS. ICE CRYSTAL
STRUCTURE., TEMPERATURE EFFECTS. ICE
FRICTION

A senes of sharp skewed internal fnction peaks were observed
dunng watmung of single coystal e after coohing below
120C (133K). the cubi hevagonal transition temperature
The peaks were higher when the stramn amphitude was fower

el can plan & future retrofit progs for the

SR 77-30

PAVEMENT RECYCLING USING A HEAVY
BULLDOZER MOUNTED PULVERIZER.
Eaton, R.A,, ct al, Sep. 1977, 12p. + appends., ADA-
046 008, 8 refs.

Garfield, D.E.

32-1361

EXCAVATION, SUBGRADES, PAVEMENT
BASES.

Recycling of paving 18 18 ly ganing p

as 3 means Of savings in pa

of rehabli hlvmg low serviceability in-

dices due to wrfuc irregulantics such as cracks, bumps,
spalling. potholes, etc., may be broken up to meet speaified
granular base course gradation requirements and reused as
a base for the new surface The USACRREL developed
a permafrost excavating h for heavy bulld and
& prototype test rig was constructed.  Tests were conducted
on frozen soils, gravels, and ledge In Scptember 1976,
this rig was used to pulvenze a flexible pavement on North
Main Street in Hanover, N H, and highway pavement test
sections 1n a CRREL test facihity  The resultant processed
matenal did meet Corps of Enginecrs base course gradation
requirements The machine can process 120 square ft
of pavement structure pes minute to a depth of 12 inches
The most umformly gr: 1 was ob d at 2 drum
speed of 1S tevolutions per minute Once the pavement
structure 1s broken down from the sohid mass (asphalt concrete

bu:ldmg: surveyed and wnite a set of specifications incorporat-
ing thermography.

SR 77-27

ICING ON SHIPS AND STATIONARY STRUC.
TURES UNDER MARITIME CONDITIONS—A
PRELIMINARY LITERATURE SURVEY OF
JAPANESE SOURCES.

l(aga;;. K., Sep. 1977, 22p., ADA-044 792, 8 refs.
32-1358

SHIP ICING, ICE ACCRETION, ICE FORECAST-
ING, TEMPERATURE EFFECTS, SEA SPRAY.
This report teviews Japancse lncmuc on ship 1cing. including
direct of ice d on ship, 1ce accrction
rate and sca spray flux as well as staustical analyses of
lcrm! conditions  The report also descnbes some possibihites
of

g King J
SR 77-28
AIRBORNE SPECTRORADIOMETER DATA
COMPARED WITH GROUND WATER-TUR-
BIDITY MEASUREMENTS AT LAKE POWELL,
UTAH: CORRELATION AND QUANTIFICA-
TION OF DATA.
Merry. C.J., Sep. 1977, 38p . ADA-044 793, Bibliogra-
phy p 26-29.
32-1359
WATER CHEMISTRY, TURBIDITY, LIGHT
TRANSMISSION.  SPECTRORADIOMETERS,
AERIAL SURVEYS. UNITED STATES—UTAH—
LAKE POWELL.
The objective of this :.ud) 8 w0 cotrelate and quannufy
the aitborne sp | data to ground
truth water quality measurements obtaincd 3t Lake Powell.
Utsh. dunng 1975 A ground truth water sampling program
was accomplshed dunng 9.16 June 19°% for correlation
to an arcraft spectroradiometer fMlight Field measurements
were taken of perventage of transimittance, sutface temperature,
pHandsecchdisk depth  Alto, percentage of hght transmt-
tance was measured in the laborators for the water samples
In addition, electron miwrngraphs and suspended sediment

43

). the hine docs not further break down or
pul\:me the spgregate. A minor smount of dust was
evident duning the but no refi are recom-
mended
SR 77-31
EFFECTS OF LOW GROUND PRESSURE VEHI-
CLE TRAFFIC ON TUNDRA AT LONELY, ALAS-
KA

Abele, G., et al, Sep. 1977, 32p. ADA-062 446, i3
tefs,

Brown. J., Brewer, M.C., Atwood, D.M.

32-4359

AIR CUSHION VEHICLES, TRACKED VEHI-
CLES, TUNDRA VEGETATION, VEHICLE
WHEELS, ENVIRONMENTAL IMPACT, DAM-
AGE, PATTERNED GROUND, SOIL MOIS-
TURE.

Traffic tests were conducted with two low pressure tire
Rolligon-type schicles and 3 small, tracked Nodwell with
minimal load for 1. 5. and 10 schicle passes on relatinely
dry .undra necar Loncly. Alaska The traffic impact was
himited to of the veg ard the organic
mat and 3 matimum tesrsin surface depression of several
cm. with no sheaning or disaggregation of the mat
SR 77-32

AERIAL PHOTOINTERPRETATION OF A
SMALL ICE JAM.

DenHartog. S L. Oct 1977, 17p, ADA-045 870.
32-1362

ICE JAMS. AERIAL SURVEYS, PHOTOINTER-
PRETATION.

Acral photos of a small ice jam on the Pemigewasett River
rear Plymouth, New Hampehire, were taken three days after
the jam and compated with photos taken after the e went
out,  The winter photos show 2 markesd and sudden decrease
tn floe uze apparently indicatine of faster and loager movement
of the e The spring photos show 2 aumbes of shaliows
and obstructions that apparentiy had ne effect on the e
mosement It 15 conciuded that this jam was caused
by a change in siope and subtequent reduction i setocity




SR

SR 77-33

LAND TREATMENT OF WASTEWATER AT
WEST DOVER, VERMONT.

ggulz:’ognsn, J.R., Oct. 1977, 24p , ADA-046 300, 12 refs
WASTE DISPOSAL, WATER TREATMENT,

SEWAGE TREATMENT.
A general description of a and system
Tocated 1n a “cold temperate” chimatic region s given  The

winter scason avcn?c daily design flow 1s almost double
that of the summer-fall season (055 MGD vs 0 30 MGD)
W, 13 sprayed on 2 f(

P Walosical

d knoll after 1t receives
The system 1s operated
during the winter when the ambient air temperature 1s as
low as IOF. Spray nozzles have been developed that
ensure rapid drainage of the spray laterals after cach spray
cycle and, theref pl their

SR 77-34
CANOL PIPELINE PROJECT: A HISTORICAL
REVIEW.
Ueda, H.T., et al, Oct. 1977, 32p., ADA-046 707, 8

refs.

Garfield, D.E., Haynes, F.D.

32-1364

PIPELINES, HISTORY, ARCTIC LANDSCAPES
This report is a historical restew of the Canol project, the
first long-di petrol pipehine system constructed in
the Arctic region of North Amenca The project was
initiated during the casly days of World War 1l when the
military situation appeared cntical It was designed to
supply the military need for fucl in the arca, particulatly
Alaska, by exploting the Norman Wells o1l ficld in the
Northwest Territory of Canadza  The system was compicted
1n April 1944 and operated for 11 months converting 975,764

fertiizer and crosion control matenal for companson A
20,000 sq ft area adjacent to the 14 plots was installed
for general testing of various combinations of tacking ¢ch 1

SPECIAL REPORTS

of the castern Alaska coastal zone,  Twenty-seven probe
sites were d to d local

and d and to aid 1 lmc;’p;ﬂl;l the

plastic netting, straw, and wood fiber mulch In general,
all treatments with the exception of two plots were effective
in reducing soil loss in companson with the control which
had a loss of 34,531 Ib of soil (dry weight) on a per
acte basis.

SR 77-38

FINITE ELEMENT MODEL OF TRANSIENT
HEAT CONDUCTION WITH ISOTHERMAL
PHASE CHANGE (TWO AND THREE DIMEN-
SIONAL).

Guymon, G.L., etal, Nov. 1977, 167p., ADA-047 369.
Hromadka, T.V., 1L

32-1369

THERMAL CONDUCTIVITY, MATHEMATICAL
MODELS, COMPUTERIZED SIMULATION,
FROZEN GROUND MECHANICS, COMPUTER
PROGRAMS.

lithology between the dnil holes  Core dniling information
from some of the probe sites was used as control for interpreting
the probe records  Decep th 1and geological infe i

was_obtained from the drill sites by the USGS personnel
participating in thc study. Maximum drill hole depth
was 685 m (225 ft) and maximum penctration depth was
15 m (50 )  The probe temperaturc data indicated the
presence of permafrost tn all holes, Probe penctration
tesistance measurements helped to dehineate shallow, ice-
bonded zones, some of which may have been only scasonal.
In the corc study, frozen sediments were found in only

one hole, at approximately the 29 6-m (97-ft) depth Fine-
grained scdiments were more than c g d
ial, and showed general i in thic} with incr

ing distance from shorc The only departure from the
previous year's field dnlling techniques was the use of larger
diametes, thick-walled casing and an air-operated casing dnver
The probe equip and techniques cmployed, however,
represented a significant improvement over the prototype
i used 10 1976,

‘The partial differential for heat d

is solved by a finitc clement analog using a quadratic weighting
function for the d ized spatial domail The i
problem is solved by the Crank.-Nicolson approximation.
Two d ional and three di tonal models incorporated
1n the same prog; d The finxte
clement method is reviewed, p and i

upon which the model 1s based are presented, and a complete
denvation of the system analog 1s included Certain prob-
fems can only be modeled as a three dimensional system,

are p

SR 77-42

GROUTING OF SOILS IN COLD ENVIRON.
MENTS: A LITERATURE SEARCH.

Johnson, R., Dec 1977, 49p., ADA-049 436, 52 refs.
32-2548

GROUTING, ADMIXTURES, SOIL STRENGTH.
A litersture search was undertaken to collect nf

on gronting of soils as related to low temperature environment,

barrels of crude oil into gasoline and fuel ol C
for the pionecring effort was difficult and costly.  Considera.
ble y plegued the project through nevertheless,
its completion proved that undertakings of such magnitud

could be accomplished despite the formidable problems of
the Arctic.

SR 77-35

CEMENTS FOR STRUCTURAL CONCRETE IN

COLD REGIONS.

;ohnsgg. R., Oct. 1977, 13p., ADA-046 302, 19 refs
2-13

WINTER CONCRETING, CONCRETE ADMIX-

TURES, CONCRETE STRENGTH, CONCRETE

cg.thaw deg around y culverts. 40 F and below  This feport reviews cxisting hiterature
dams on permafrost where dam length is short selative 10 3nd the state-of-the-art on 1 g g eng: 2
dao’;‘l“'d‘h- :‘“d thaw 5‘"" fi k unde‘r(‘ “‘ 8 'Q hods and Is 10 seck which may he used in thawed
most cases, however, the more wo " nd the ne f new
model can be used Numerscal tests of both models have o (éry; g',?f" e nd ;h“clo catablish Ig iy Hod
been plished but ficld venifi has not been attempt- 1, -

ed. A user's manual and 3 FORTRAN IV computer

listing of the program are presented. SR 77-43

SR 717-39

TEMPORARY PROTECTION OF WINTERTIME
BUILDING CONSTRUCTION, FAIRBANKS,
ALASKA, 1976-77.

Bennett, F.L, Nov. 1977, 41p, ADA-048 987, 2 refs.
32-2729

COLD WEATHER CONSTRUCTION, BUILD-
INGS, HEATING.

Nine bullding construction projects, whose total area excecds

CRREL ROOF MOISTURE SURVEY, BUILD-
ING 208 ROCK ISLAND ARSENAL.

Korhonen, C., et al, Dec. 1977, 6p., ADA-051 490.
Dudley, T., Tobiasson, W.

32-2730

ROOFS, MOISTURE, INFRARED RADIATION.
The roof of building 208 at Rock Island Arsenal was surveyed
for wet insulation using a hand-held infrared camera Arcas
of wet insulation were marked with spray pamt on the
roof and 3-n -diam corc samples of the buili-up membrane

d to venfy wet and dry conditions
Roof defects uncovered during a visual inspection were also
The magonty of the wet arcas

one half milhon square feet, were under n d b
gUrRlNG- CEMhENTS- deruak " . Faibanks, Alaska, area duting the winter of 1976-77.  These o were
iterature scarch was undertaken to collect information  projects were studied to determine the methods used for
on cements which could be used 1n structural and 5 ding temporary encl and tempotary building heating T’““’:‘:}T Spray .p"":“
would cure at low temp In the hterature scarch,  dunng the construction process  The types of consttuction  ered responsible for the wet
18 types of or t factured by vanous activities underway at sanous P d U for
firms were reviewed Trade names are wdennfied with  reported, and arecord of 1n the build from the infrared survey, core |

their cement or

P range for

curing, use ¢xp ¢ and app pp cost (in
1976). and reference source of manufactuser
SR 77-36

SMALL COMMUNITIES RESULT IN GREATER
SATISFACTION: AN EXAMINATION OF UN-
DERMANNING THEORY.

Ledbetter, C.B., Nov. 1977, 15p, ADA-046 817, 3
refs.

32-1367

HUMAN FACTORS, THEORIES.

Roger Barker’s undermanning theory states that the smaller
an organization, the greater the degree of undermanning,

resuling in greater inhabitart satisfaction This _theory
15 d using the National Opinion R h Center's
General Soctal Survey for 1974 Two groups of survey
sanables were dich d and net of cocffi-

ctents of correlation for the system were determined Two
groups of sanables were chosen abjective groups, such as
3ge and ncome, and subjecine ones, such as socability
and job satisfaction The only potitae correlation found
was that people g i small are more
satisficd with thar community than arc people who line
in farge communitics Only 2 small portion of this s
explained by the degree to which small town

a

flashing flaws, which arc consid-
R A3t

under construciton 15 discussed. Both black and white
and color photo documentation was developed. and scveral
black and white photographs arc included 1n this report
SR 77-40

WINTER EARTHWORK CONSTRUCTION IN
UPPER MICHIGAN.

Haas, W M., ct al, Nov 1977, 59p., ADA-049 052, 5
refs. Sce also 32-293.

Alkire, B.D.. Dingeldcin, J.E.

32-2698

EARTHWORK, SUBGRADE PREPARATION.
COLD WEATHER CONSTRUCTION, FROZEN
GROUND.

Winter carthwotk consteuction was observed in thiee counties
in Michigan's Upper Pemnsula aunng the 1975-76 scason.
In a3l cases, .nnstruction methods are used which exclude
frozen soil from the central core of the cmbankment, with
frozen wonl permitted in the outer slope zonc While
all projects were 1y successful, nwas halted
tn cazly February on one project because it was uncconomical
for the to On project, the
contractor successfully cxploited sail freezing to form stabdie
smooth haul roads for his scrapers Most of the work
consistedd uf raang the grade of eusting roads by 18 inches

are satisfied with ther financal wtuatien

SR 77-37

UTILIZATION OF SEWAGE SLUDGE FORTER-
RAIN STABILIZATION IN COLD REGIONS.
Gaskin, D.A., et al. Nov 1977, 45p, ADA.047 368
Hannel. W., Palarzo. AJ.. Bates. R.E . Stanley. L.E.
32-1368

SOIL STABILIZATION. SLUDGES. EROSION
CONTROL, SEWAGE, VEGETATION.

A tertain ion rescarchid afe wat ¢one
structed in May 1974 at Hanoser, New Hampshire, toinvesti
gatc vanious combinations of phyucal, chemical and hralogreal
techmigues for tesean stabilization in cold regions foutteen
test plots (10 x 40 (1) with individual 350 gal tanke to
collect sediment were installed on a 16 deg sope These
14 test plots were to cramune the cffectiveness of sewage
sludge and primary efMucnt on terrain stabitzation i cold
tegrons.  In 13 of the 13 plots the sanables wudicd were
nutrient source (fettslirer. sludge, and primary wasdewater),
mowture (irngated and nonungated). erouon continl matesal

of non soil 1o mmimize frost heaving and
lots of beanng capactly This winter actinaty sesulted
i better ulilization of county cquipment and work crews
SR 77-41

1977 CRREL-USGS PERMAFROST PROGRAM
Bg?‘UFORT SEA, ALASKA, OPERATIONAL RE-
PORT.

Scllmann. PV . ctal, Pec 1977, 19p.. ADA-038 9885,
Il refe  Scealso 32-1248 (SR 76-12, ADA-0}1] 440).
Chamberlan, EJ ., Leda, H T, Bloun, S.E . Garficld.
D.E. Lewellen, R.IL

32:2697

OFFSHORE DRILLING, DRILL CORF ANAL-
YSIS, SUBSEA PERMAFROST, BOTTOM SEDI-
MENT, TEMPERATURE MLASUREMUENT
Dunng the spnng of 1977 i samples were obtained in
the Prudhoc Bay atea from one hole dnlled on fand and
five holes dnlled offihase The study s a connnualion
of the program started the prestous season o examine the
enpineenng Jharactenstics and properties of permafrost under

(ute netting. straw tacked with a tackng ¥ N, ne
ctoston control matenial and vegetation (three grasses and
two fegumes) The wonttol plot was feft hare of sced,

the Beaufort Sea T mphaus was placed on evtablishing
the range of thermal and physiar propesties found i this
geotognal seting, which o thought 1o be commen to fmukh

34

of this roof arc based on information denved
and visual

SR 77-44
FATE AND EFFECTS OF CRUDE OIL SPILLED
ON PERMAFROST TERRAIN. SECOND AN.
NUAL PROGRESS REPORT, JUNE 1976 TO
JULY 1977.
McFadden, T.. ¢t al, Dcc 1977, 46p , ADA.061 779,
4 refs.  Includes progress report for the first year,
CRREL SR 76-15, q.v. 32-1257,
Jenkins, T.F., Collins, C.M., Johnson, L.A . McCown,
B H., Sparrow, E.B.
33-1528
OIL SPILLS, DAMAGE, CHEMICAL REAC.
TIONS. FROZEN GROUND, ENVIRONMEN.
TAL IMPACT, VEGETATION.
This spill was compated with one that tool place in February
1976 (tepotted upon n the first annusl progrcss repost)
Oif mosed downslope at a much faster rate dunng the
summet spill than dunng the winter spill In the winter
the oil cooled and pooled raprdly The summer spill
covcred approximately one-thied more «utface arca than did
the winter spill sn the final configuration. even though the
o spills were of almost wentical svolume Inctcases
i microbial populations and activities duning the months
following the spill were esident Increased counts of bac.
tena, yeasts, demtesfying bactena, and petroleum degtading
bactena following the spilic were patticulariy cvident Anale
ysis of ml d position using gas ch £13p] 3
indicated that the low molccular weaight fractions, methane
and ctanc. were tost almost immediately after the spill in
cach case Fractions in the C3 to €9 range were reduced
gnificantly 1n twe montht and were nearly rero at the
end of five months An obvioas adverse effect on vegetation
wat noted i bath spills Bhological damage from the
summer spill appeared to eveeed that from the winter spill
SR 78.01
RECOMMENDATIONS FOR IMPLEMENTING
ROOF MOISTURE SURVEYS IN THE US,
ARMY.
L.S Army CRREL.WES, FESA Roof Mmisture Re.
scarch Team, Aug 1978, 8p., ADB-OSL 9781, Distae
hulm‘n limited to LS Government agencies ondy
331534
MOISTURE  METERS. ROOIS. INFRARED
RECONNAISSANCE, SITE SULRVEYS,
Nuclear, infrared, capaciance. murowave and mmpuse radar
methads %o non destrn fivedy Jdeiccting monture i fonls




SPECIAL REPORTS

were evlluncd No system was rehable cnough by itself
or by cross ) with system to chmmnc the
need for a few core ples of b and

to verify findings.  Asrborne 1afrared surveys arc a cost-
cﬂ'ecnve way of reconnoncnng numerous roofs at a major
p on-the-roof surveys are
necessary. Of the several gnd techniques examned, nuclear
surveys were the most reliable.  Hand-held infrared surveys
are the most accurate on-the-roof method studied.  Although
an infrared camera costs significantly more than a nuclear
meter ($25K vs $3K), infrared surveys can be conducted
more rapidly.  Since thc Army has numecrous roofs to
survey, infrared surveys appesr to be the most cost-effective
method.  For reasons of y an y,
the Army should aubhsh its own c:pabnhly to suney roofs
for ion should not be at the installa-
tion level A cenmlucd tesm of rool‘ moisture surveying
specialists, skilled in but, more
importantly, skilled in " toofi ng lcchnology. should be estab-
lished.  The team should both and for

SR 78-06

COMPUTER PROCESSING OF LANDSAT DIGI-
TAL DATA AND SENSOR INTERFACE DEVEL-
OPMENT FOR USE IN NEW ENGLAND RESER-
VOIR MANAGEMENT.

Merry, C.J., et al, Apr. 1978, 61p., ADA-055 762,
Refs. p.40-44.

McKim, H.L.

32-4373

RESERVOIRS, REMOTE SENSING, SNOW
WATER EQUIVALENT, LANDSAT, FLOODS,
WATER SUPPLY, COMPUTER APPLICATIONS.
A prehminary analysis of Landsat digital data using the
NASA GISS computer algonthms for a February 11 scene
of the upper St. John Ruver Basm. Maine, showed that
the total of pixels d in three snow courses
vancd from 5.34 to .74 mW Isq cm st for a water eqmv:lcnl

arborne and on-the-roof infrared surveys.  The CRREL/-
WES/FESA roof [{ h group has 1nitiated devel-
opment of traiming aids for use by such a team

SR 78-02

ARCHITECTURAL PROGRAMMING: MAKING
SOCIALLY RESPONSIVE ARCHITECTURE
MORE ACCESSIBLE.

Ledbetter, C.B., Mar. 1978, 7p., ADA-052 153, 6 refs
32-3537

BUILDINGS, DESIGN.

SR 78-03

PHYSICAL MEASUREMENT OF ICE JAMS

1976-77 FIELD SEASON.

Wuebben, J.L., et al, Mar. 1978, 19p., ADA-053 260,

2 refs.

Stewart, D.M.

32.3538

RIVER ICE, ICE JAMS, ICE COVER THICKNESS,

MEASUREMENT.

Three shatiow stream ice jams which occutred on the Ottauque-

chee River in Vctmom during the 1976-77 winter scason

arc d of the n jam

thickness along the longitudinal profile of the jams are given

along with the variation in surﬁce ice floc stzes.  These
are d with those of presious work

All jams wese caused to some extent by hackwater conditions

in the river. The cffects of an ice cover and the ice

jams on the longitudinal water surface profiles arc cxamined

and compared with open water conditions

SR 78-04
LARGE MOBILE DRILLING RIGS USED
ALONG THE ALASKA PIPELINE.
Selimann, P.V,, ct al, Mar. 1978, 23p., ADA-053 536
Mellor, M.
32-3539
Pl[l"ELlNES. DRILLING, UNITED STATES—
ALASK
The requitement for installing more than 70,000 vertical
support along ¢l of the Alaska Pipeline
fesulted in sn cxtremely large dnlling program Several
large dnlling units, some specially designed. including rotary
(auger), p . and rolary-p € units,
were selected for this job This sclection of equipment
and lcehmqucs provided the potential to dnill in all concenable
material types. An cummauon of these dnils in the
field, together with prod provided some insight
nto the charactenstics of these dnils compared with other
commercially aulhblc dnlling umts The pipeline dnihing
p d 3 major for design and development
of new equipment 1n the area of large rotary-percussine
and percussive dnlling units The pipeline dnlls in geacral
showed sound design charactenstics 1 weignt, power, thrust,
torque, and speed Many of the auger borning heads could
benefit from umprosements 1n shape, angles, culler position,
and 1n consideration of the center of the holc  prodiem
Need for work sn this area was indicated by dnliing rates,
aswell as by n‘:vu«ab!c improvements in some augers following
" ficld

SR 78-05

SPECIALIZED PIPELINE FEQUIPMENT.
Hanamoto, B., Mar. 1978, 30p . ADA-055 7185, 3 refs.
32.4372

PIPELINES, CONSTRUCTION EQUIPMENT,

PIPELINE INSULATION, COLD WEATHER
CONSTRUCTION. UNITED STATES- ALASKA
The use of specislized heavy h b in the consttuction

phase of the 200-milc Tunm\!nh Pipeline 10 descnbed
The types include cquipment used 1n bending, taping and
insulating the 484n pipe used for the pipeline Ntresching
from Prudhoe Bay on the Nosth Slope and Beaufart Sca
to the southern termunal at Valder on the Pance Wslham
Sound and the Gull of Alaska, the pipeline consinction
task, with the comMnation of sancd arctic terran, severe
chimatic conditions, conscrvatienal and and envitonmental
resteaints, and nigid scheduling s 2 project unine any that
has been undertaken hefore

ly 24 1em (9 Sin)of water  This correlation
bc!v.ccn radiance values and water cquivalent of the snowpack
still nceds to be tested A multispectral signature was
developed with an accuracy of 75% for a wetlands category
1n the Meranmack River estuary. Low‘wncr rescrvou and
flood water suzcs were d {ro
for October 27, 1972 and July 6, 1973,

of MSS band 7

respectively. for the Franklin Fails reservoir area, New Hnmp-
shire Two snow piliow d yst for '3
the water of the pack in Matne

were interfaced and ficld tested A water quality monitor
interfaced to the Landsat DCS was field tested in northern
Mainc and transmitted the following water quality inf

SR

b W T 1

layer on frost p hyp

was analytically examined Thermal conducuvuy values
of several New Jersey souls, stabilized drainage layer matenals,
and pavement samples were measured using the Guarded
Hot Plate method or the probe method Frost p

depths were computed using the modified Bcrurcn equations
Mean air frecuing indexes used in the computation ranged
from 50 deg-days in Atlantic City to 480 deg-days in Newton.
Design {reezing indexes ranged from 250 deg-days to 900
deg-days for the same two sites Matimum computed
frost depths ranged from 08 to 2 1 ft beneath conventional
pavements, 1¢, those without drainage layers For pave-
ments incorporating an open-graded dramnage layer, computed
maximum frost depths ranged from 08 ft (o 14 ft It
was concluded that frost p
tncluding an open-graded dmna;e layer would be :ppmxtmzle-
ly equal to 3 pavement without the dramnage layer at the
same site

SR 78-10

1977 TUNDRA FIRE AT KOKOLIK RIVER,
ALASKA.

Hall, D.K,, et al, Aug. 1978, 11p., ADA-062 439, 10
refs. For this paper from another source sece MP
1125, 32-4577.

Brown, J., Johnson, L.A.

35-2591

TUNDRA, FIRES, VEGETATION, DAMAGE,
THAW DEPTH, REMOTE SENSING, SPACE-
BORNE PHOTOGRAPHY, LANDSAT.

pH. dusolvcd oxygen, fver stage, water temperature and

Ath ple system was successfully intes-
faced and ﬁcld tested at Sugarioaf Mountain, Maine.  Tem-
perature data from the surface to a depth of 30 m (100
ft) were transmitted through the Landsat DCS Also,
2 xcns:omelcrlmnsduccr system to measure moisture teasion
and sotl v was fully intes-
faced to the Landsat DCS

SR 78-07
FRESH WATER SUPPLY FOR A VILLAGE SUR-
ROUNDED BY SALT WATER-—POINT HOPE,
ALASKA.
McFadden, T., ct al, Apr. 1978, 18p, ADA-054 147,
9 refs.
Collins, C.M.
32-3964
WATER SUPPLY, GROUND WATER, PERMA-
FROST HYDROLOGY.
Point Hope 18 2 wvillage located on a narrow gravel spit
extending cight mules out into the Benng Sea Studies
to locatc an adequate fresh water source for the willage
have yiclded two possible supplies which will fill the needs
of the village.  The first 1s 2 ground water supply cxisting
on top of the undulating permafrost layer which underlies
the gravel spit This supply consists of several nuilion
gallons of water and can be augmented with snow fences
which will dnft blowing snow into areas where it will drain
nto the aquifer when 1t melts Excess water will overflow
the sides of the natural permafrost basin into the ocean
on both sides of the spit The second source is 2 small
lake located approximately four miles from the sillage The
lake provides water of adequate quality and quanuty to
be used as a raw water supply: however. this source s
not as desitable since 1t 15 surface water and supporls a
higher Jevel of bactznat In add 3
15 2 much greater distance frfom the sillage. and longer,
much more expensive piping would be required to get the
water to the sillage
SR 78.08
METHODOLOGY FOR NITROGEN ISOTOPE
ANALYSIS AT CRREL.
Jenkins, TF . ctal, Apr. 1978, 57p, ADA-054 939, 9
refs
Quarry. S.T.
32.4374
SO CHEMISTRY, WASTE DISPOSAL, 1SO-
TOPE ANALYSIS, NITROGEN ISOTOPES. COM-
PUTER APPLICATIONS.
This report documents the chronology of ¢venis and the
soxedures employed in dovcloping a aitfogen ssotope anaiysn
capability at the LS Army Cold Regions Rescarch and
Engincenng Laboratory Both the instrumental and wet
chemisiry procedures are reposted ta enable others interested
ke procedures to obtain useful data The procedures
dewnded have resulted 1n the abihly to measure the 15.
NN saue (o a precision of 0001 atom %, 3 aaluc
cansly  thin the acceptable range for tracer evpenments
SR 78.09
IMPROVED DRAINAGE AND FROST ACTION
CRITERIA FOR NEW JERSEY PAVEMENT DE-
SIGN. PHASE 2: FROST ACTION.
Berg. R 1. ctal. May 1978 80p ADA-084 788, Nu-
merous refs, passim,

McGaw,
32.33%0
FROST ACTION, PAVEMENTS, FROST HEAVE,
DRAINAGE, THERMAL  CONDUCTIVITY.

FROST PENETRATION, SOIl FREEZING. COM-
PUTER APPLICATIONS

Before consiructing actusi pavements with epen-graded doain
age dayers in New Jerses, the mfluenie of the dramage

35

During 1977 widespread fires occurred in northwest
Alaska Through the usc of Landsat smagery and ground
studies, one such fire, at Kokohk River was exanuned.  The
Kokolik fire was first reported on 26 July, and by the
time it was exunguished had consumed 44 3q km of tundra
vegetation Streams and drainages contained the fire on
several sides Ground obscrvations provided information
on the intensity of the fire effects Depth of thaw by
late August measuted 354 cm in the burned areas and
266 cm in the unburned arcas

SR 78-11

CONSTRUCTION EQUIPMENT PROBLEMS
AND PROCEDURES: ALASKA PIPELINE PRO-
JECT.

Hanamoto, B., Junc 1978, 13p., ADB-029 226, 4 refs.
Distribution limited to U.S. Government agencics
only.

33-1535

COLD WEATHER PERFORMANCE, CON-
STRUCTION EQUIPMENT, PIPELINES, EN-
GINES, HUMAN FACTORS.

The Trans-Alaska pipeline construction project posed many
problems which are not encountered 1n the more temperate
segions and opera-
tion is of major concern “in the far north, anﬁcumcs
encountcred were duc o extreme low temperature of -
TOF (-37C) and winter temf of -30F (-
34C). the temotencess and solation of the work area, harsh
environment, and the working personncl This report de-
scnbes some of the typical prodlems cncountered with con-
struction cquipment on this project and some of the remedics
and procedures for solving these prodlems

SR 78-12

SOIL LYSIMETERS FOR VALIDATING MOD-
ELS OF WASTEWATER RENOVATION BY
LAND APPLICATION.

Iskandar, LK., ¢t al, Junc 1978, 11p. ADA-059 994,
12 refs.

Nakano. Y.

33-1536

MOISTURE METERS. WATER TREATMENT,
WASTE DISPOSAL. MODELS

Thas repost descnibes the consirnetion, npc'mo-n and perform-
ance of largesscale (90 (manside dameter a‘.u 150. :...-h:gh)
lysimeters These Iy fers van sorl
mosiure flow, soil tempesatuze and redoy pot:n.xal with
depth. and samplc setl water and sol air wath depih The
£3t¢ of unl water movernent to the groundaater was continu-
ously monmtored &y 2 rain gage and a rovarder To umulate
fickd conditon, an automaiic 3Pray sslem was developed,
this system 1 2fve dosanded in ths repont The total
cott of enc iysinseler s approumately $650 (1974 estimate)
The Iyumetcrs azc bang wed o walidase 3 hiophysical
chemical madel of wasiewaler tenmvation by applicaiion to
fand Detaied Buepnats of the humciors ate kept at
CRREL and are availabic on sequest

SR 78.13

FCOLOGICAL BASELINE INVESTIGATIONS
ALONG THE YURON RIVER-PRUDHOE BAY
HAUL ROAD, ALASKA.

Brown, J. cd. Sep 1974, 131p, ADAOKO 285, For
this item a< a progress report to the U S Depariment
of Encegy and for andnadual papers sce 12-3888
through 323896

33.1537

RESEARCH PROJECTS. ECOLOGY,
VEGETATION, ROADS. CLAY SOUS
Resuils of the fizst full year o Feld coseanh or five prosecie
aleng the Vuken RoverPridhoc Bay Has Road are teported
SOrvetd prejcees A1 cuennaens of i gatens begur i
12°6 and ate bairg conducted sn onpetatina wak a Federal

TUNDRA




SR

Highway Administration d i

study.  The extent and success of weeds and wccd species

along the road and in materisl sites has been {ollowed for

:mmnc:ille 976 and 1977 In order to documcnt the vc;euumd-n
20

its potential for unput :nd recovcry. 17 vqmuon _maps

have now been and

plots blished at 120 1 o alon; the 600-kilometer-
long road.  Collections or vucuhr phnu bryophym and
bchm were made and g ! 9 sites.

g for soil i b to Pl their sensitivit
to lmput was undeitak {1 ly 25 sites.

detailed study of the impact of tosd dust upon the

SR 78.-18

GUIDE TO THE USE OF 14N AND 15N IN ENVI-
RONMENTAL RESEARCH.

%lv;;r&s, A.P., Sep. 1978, 77p., ADA-060 385.
WASTES, WATER CHEMISTRY, !SOTOPIC LA-
BELING, RESEARCH PROJECTS

The fate of the minerat can be estab-
lished only through natural or amﬁcul stable 1sotopic labeling.
This report assesses the posssbilities and prodlems associated
with such tracer tcchmquu applied to lhc small amounts

was iniliated at one tundra site, and four ntes were established

of ni present afier secondary waste treatment.
The methods mnlmed for sample processing to minimize
analytical errors are applicable to other types of envitonmental
research involving uowpc fatio analysis a3 3 means of tracing

to the of dust ported onto the tundra
across 1000-meter-long transects. Th¢ clay nunen!o;y
and chemistry of the dust and roed ! were r

SR 78-14

GEOCHEMISTRY OF SUBSEA PERMAFROST
AT PRUDHOE BAY, ALASKA.

Page, F.W., ct al, Sep. 1978, 70p., ADA-060 434, Refs.
p.62-68.

Iskandar, 1.K.

33-1543

SUBSEA PERMAFROST, SEDIMENTS, SEA WA-

TER, CHEMICAL ANALYSIS, DRILL CORE

ANALYSIS, SALINITY.

The lytical dats from s i mlemm.\l water, and
of ik near Prudhoc Bay,

Alasks, dunng the ptnod rmm March to May 1977, are

in the biosp

SR 78-19
SELECTED BIBLIOGRAPHY OF DISTURB-
ANCE AND RESTORATION OF SOILS AND
VEGETATION IN PERMAFROST REGIONS OF
THE USSR (1970-1977).
.;;lgrsm. M., Oct. 1978, 175p., ADA-062 339.

-2520
BIBLIOGRAPHIES, HUMAN FACTORS, ENVI-
RONMENTAL IMPACT, CONTINUOUS PER-
MAFROST, DISCONTINUOUS PERMAFROST,
RE\I’EEGETATION. CRYOGENIC SOILS, DAM-
AGE.

pmcnud Analyses i

This ! of lit published in Russian since

and organic carbon unl\g 1970, comp 1225 tebliographi g to disturd-

Pl ude fectrical conductivity, alkali ”dgmgm ance and restoration of souls and vegetation.  Siaty-five

jons of sodium, p of these were found by 3 manusl search of CRREL
and wlmc in the interstitial water and scawater sampics. Dluwtﬂ?h)‘ Vols. 25-32, the others wetc obtsined through
and fi g point of the water ) from the d dats dascs

\vtreukul.wd Thcmnmscdxmenum?mdhoehy -Mmsomlﬁkn Only onc of these dsta bascs, that
atain more carbon, oflhe!\amna!A;nclunlbbnryuMnlobcof

Thcsahauyo(
the plcsnnedfromconcmmudbnmmr
the shore where sea icc is frozen directly to, or 1s located
near,

"

Vg source.  The
in o 3 I fashion, with general
statements followed by lughh;btso(mh ywsmuib\mons.
The years 1972 and 1973 duced the inost

and by l976:h¢tem-mnbku‘mwlupo(pvblmm

Ill

_ugmuxmm“w.hghmlomlsm bythemdumgscm Alrend:s:numlfroma
less saline than normal stad; PP y v P PP in carlier papers
10 to 15 km from shore. toward ar integrated ysicm_approsch in more recent
SR 78-15 bl i d cons of the effects of

WATERPROOFING STRAIN GAGES FOR LOW
AMBIENT TEMPERATURES.
Garficld, D.E., et al, Sep. 1978, 20p., ADA-061 749,

STRAIN MEASURING INSTRUMENTS, LOW
TEMPERATURE TESTS, FREEZE THAW CY-

CLES, WATERPROOFING.
Due to recent problems cxpencnced with strain-gage besed
transducers immersed in water at belo--lr«xm; ambent
p S, 8 lest progr was d
strain-gage

r

disturbance on the permal snd the i
of restoration and yrccrnl-on of thoc mmonmn. afe
refiected in the recent n

SPECIAL REPORTS

help ycar-round operation of wastewater apphcation to the
fand.  The positive and negative effects of air tempersture,
precipitation, wind speed, evaporation and snow cover, vmb

tespect to land of . were ¢ 1
Although no speaifi dati or v e
given, the i of these cl as observed
at the CRREL site are p d for iderath
SR 78-22

COMPUTER FILE FOR EXISTING LAND AP-
PLICATION OF WASTEWATER SYSTEMS: A
USER'S GUIDE.
lskl?dar. LK., ct al, Nov. 1978, 24p.. ADA-062 658,
4 refs.
l;;)bi;\son. D.. Willcockson, W., Keefauver, E.

-2521
WASTE DISPOSAL, WATER TREATMENT,
COMPUTER PROGRAMS.
Two computer programs, both written in BASIC, have been

developed to store and on Ag Was-
tewater fand y The pucpose of establushing
these progr is to provid t to design =

duri sg the p ot new land by meki
available lhc don;n criteria and characteristics

perfomum

of operating systems.  The SFARCH program is
to locate systems with specific perameters.
flow rate. waste type. application ratc snd mode,
cover and length of operation.  The priatout from SEARCH
includes 3 list of articles on similar systems in

to the design parameters.  The UPDATE m‘tuu is weed
for the revision of informstion on file.  Currestly, there
are about 350 domestic and 75 foreign systems on file.

SR 78-23

ENGINEERING ASPECTS OF AN EXPERIMEN-

TAL SYSTEM FOR LAND RENOVATION OF

SECONDARY EFFLUENT.

Nylund, JLR.. ct al, Nov. 1978, 26p., ADA-062 923.

;.;ngn R.E.. Clapp, C.E., Linden, D.R., Larson, W.E.
<2522

WASTE DISPOSAL, WATER TREATMENT,

WASTE TREATMENT, IRRIGATION, LAND

RECLAMATION.

A rescarch system was designed and instalied st the Appic

Valley Wastewater Treatment Plant, two mda south of Rose-

mount, Mi to develop ags prac-

tices for ] of “from

effusent :\xolnim:mptmspum“m.‘

i%i

proceedings. i ’ o

SR 78-20

EFFECTS OF WASTEWATER AND SEWAGE

SLUDGE ON THE GROWTH AND CHEMICAL

COMPOSITION OF TURFGRASS.

;;l;x}z‘o AJ..Nov. 1978, llp..ADA-O61 878, 17 refs.

9

WASTE DISPOSAL, SEWAGE DISPOSAL,

%I:)ASSES GROWTH, CHEMICAL COMPOSI-
x h study was conducied to determine the effects

coddmdmaadthoccoudmcm. A total of 96 combsn.
ofn;hlnmyrooﬁag:ysmmmbammmsmd

dmmmandx:{:‘emwmthegmﬂlacd
two tuef

four strain gage d. Test

ments mdudcd strain cydsng n temperatures {rom +32F

to +7$F:ud freeze-thaw cycling from <38 to +90F  Only

fing system withstood all tests with no falures.

Otlur results nn.d from onc installation fazlure on three

systems to the falure of ali 12 instaliations of one sysiem.
SR 78-16

EFFECTS OF LOW GROUND PRESSURE VEHI-

CLETRAFFIC ON TUNDRA AT LONELY, ALAS-

KA.
Aezlc. G.. ct al, Sep. 1978, 63p.. ADA.061 777, 18
11

;\;llk;rgD.A.. Brown. J., Brewer, M.C.. Atwood. D.M.
154

TUNDRA VEGETATION, TIRES, SOIL TRAFFI.
CABILITY, DAMAGE.

Taaffic tests were g 4 with two low.p tire Roilie
gon-type schicles and 3 small. tracked Nodwell for 1.5,
snd 10 vehicic passes on tundra near Loacly. Alska. The

traffic impect was himited to p of the veg
and the organic mat and 2 mumum m'um surface depression
of seversl wich gor dmwtn

ton of the mat. After one ym the visidsl ity of the
traflic signatures had increased. surface depression remaned
the same, and the thaw depth below the multiple past tracks
had i

4 2 few
SR 78-17
EFFECTS OF WINTER MILITARY OPERA-
TIONS ON COLD REGIONS TERRAIN.
Abele, G., ct al, Scp. 1978, 34p.. ADA-061 262
Johnson, L.A.. Collins, C.M., Taylor, R.A.
33-1546
COLD WEATHER OPERATION. MILITARY OP-
ERATION, DAMAGE, ENVIRONMENTAL M-
PACT, VEGETATION.
Obsenvations were made nn the 1977 winter military mancuver
sites south of Faithanks tn nhiatn Mase hine 43la for manizonng
terran and scgetation fecnvery from the smpact of winter
tral preparation, and selcular and tonp 2ctivitics in sanous
terrmns a8d segelalion Iypes

dmfmwmwmmcmwdm:wuwc
of Kentucky Bucgrass, red fescue and annual ryegrass.  The
mixtures were grown in pots of Charlton st loem in a3
greenhouse Prior to sceding. sotl in some pots was amended
with sludge at rates of 45 or 90 gipot. Commercisl
fertslizer supplym; N. P oand K was ma\fpouu'd with sl
in pots desigr X Treated f
was applied on ded and sludg &cd soil at rates
of $ or 10 cm per week. Wastewater and sludge treatment
increased yields, and tonal uptake of N, P, K, Zn. C4.
P. Cu. and N:i by the turfgrasses duffered by treatment
The two grass muxtuces were sirular with regard to yiekds
and composition. Larger yields corroponded to greater
plant uptake of N, P. K. and melals

SR 78-21

CLIMATIC SURVEY AT CRREL IN ASSOCIA-
TII"?.T\ WITH THE LAND TREATMENT PRO-
JECT.

Bilello. M A..ctal. Nov. 1978. 37p.. ADA-062 $1%, 39
refs.

Bates, R.E.

33.1542

MICROCLIMATOLOGY. WASTE DISPOSAL.
WATER TREATMENT, WASTE TREATMENT,
METEOROLOGICAL DATA.

Dunng 1972, sz tesr ceils weze cnnsincted at CRRFL
for the purpemse of studping application of =aicmalcr on
sanoxs sl tFper and vegelaten In conqunciion with
this program. a metcnfriogical nlscring slalea was c3lab
lisked tn order 1o oMan hasc infarmation mo the chmate
pretuimaie to the tes? cells This repett descnies the
equiprient and s mnstallatina, and peavides a dasly tadulalen
of the (nlloming ohiened paramelers matamum and suncmam
air temyp s, relatne humdity, dew pent, wind speed
and drection, preamiatmn ameunts, depth of sane s ke
greund, salar radiation and pan tupnuzm The metencn-
logucal data onllecied donmg the penind staemng Ot 1,
17272, te Mar 31, 1973, wmere then summaneed, and 1he
tesalts are presented in 2 senes of graphs and hne dugrass
The metcorrmiomical patameters teeneded at CRRFL wrere
then evamuned e delermine how weather ¢sn cnnsltain ot

46

Hed to apply efflucat to 12 test
mhmu.ﬂa;ﬂoxl”ﬂ. A petforsted -

tile was placed lengthwise in each block 3t a depth cqusvaient
to the normal water tabic level and
of the block into 3 sampling statien.
ﬂ)nldlom:ﬁmmwbﬂwmdh#
The cffluent was applied at e vp yt. .
report p the
olau-(uim:mpm;yumud menitering
system for evaluating the 1aflwence of th -«mm
and agronocnic peactices on dramnage waters.

SR 78-24

ROOF CONSTRUCTION UNDER WINTER-
TIME CONDITIONS: A CASE STUDY.

Bennett, F.L.. Nov. 1978, 34p.. ADA-062 519.
33.1541

ROOFS, COLD WEATHER CONSTRUCTION,
INSULATION, CONSTRUCTION MATERIALS.
Thes repect descrides comsinuetion of the 700! of an addition
to the Intenoe City Branch of the First Notiena! Beak
of Anchorage, Iocated in Jowntoun Faurbonks. Alasks, during
the 19°6-7T wmnter The report docoments the schedule
and precedure for bulding the sool, ceports successful perform-
ance of the rend Lo date. and prescnts some general comaents
o tool consinxloa i the wmnlertume.

SR 78-25

INCREASING THE EFFECTIVENESS OF SOIL
COMPACTION AT BELOW.-FREEZING TEM-
PERATURES.

Haas, W.M.. ctal, Nov. 1978, 58p.. ADA-062 875, 57

refs,

Alkire. B D . Kaderabek, T.J.

33.2823

SOIL COMPACTION, FROZEN GROUND COM-
PRESSION, COMPRESSIVE STRENGTH. SOIL
WATER. CHEMICAL REACTIONS.

This repett prosents data fracs an cspenmenisl pragram
undertalen In determune he cNect of lvm (Cmperalsdes on
the Crmpactzan characiemiics of 3 ity sand. The ffects
of compacinge effart and chemual 344:tn s were a'se vestse
gated te Setcrmine pmssNe methads of pmpvaring the deastes
w owmls placed and campacicd 2t lem lemperstores A
ungle wel Bipe was uwed throngh 1he test pongr and
31 tesmt mere wbianed :ue‘ Stazlazd and Modified
AASHO crmpactive effrets on an sireated sel m'uf‘
and iovicd a1 tempenatuzes of 20C and °C

10 seres, curp the wamc . € efTacts and 7

were perlaemed en IR0 Wl aﬂcr 1t kad dcen treated ‘ﬂl
an additine The amnts of additne wwed, dased om
the dry werghl ol secl were 5, 2 1. 0%, 2ad 0255 of
wkimm chiande and 05 af tedam Riende From
1ke 10vmais wf dhe cvperEenial Mefram, wesersl amperlaat
ARSI ot CITIS g (RE €700 A Ll SO ITMIESE SRR
tten wete dfaws
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SR 78-26

FIVE-YEAR PERFORMANCE OF CRREL LAND
TREATMENT TEST CELLS; WATER QUALITY
PLANT YIELDS AND NUTRIENT UPTAKE.
Jenkins, T.F., et al, Nov. 1978, 24p., ADA-086 172, 6

refs.
Palazzo, AJ.. Schumacher, P.W., Keller, D.B., Gra-
llllll. JM., Quarry, S.T., Hare, H.E., Bayer, 3.J.. Foley,

34-3449
LAND RECLAMATION, WASTE TREATMENT,
WATER TREATMENT, WASTE DISPOSAL.

The performance of the six land cells is d
over s five-year penod from June 1937 through May 1978.
The dots presented include qnlny;udwimo('umm
aspplied and percol from appl of primary

ad n

spny Mmlo.dmp
ndrmcnbmmwdu-dln«oppmduﬂmud
mmﬂ.‘:‘ \wmlhlmshtﬂsuesho:m-hnh

of nd
umwwawwmmm“«zham

SR 78-27

CONSTRUCTION AND PERFORMANCE OF
PLATINUM PROBES FOR MEASUREMENT OF
REDOX POTENTIAL.

Blake, BJ., ctal, Nov. 1978, $p., ADA-062 426. 2 refs.
&ockts“t. B.E., Iskandar, 1.K.

33

SOIL WATER, PROBES, MEASURING INSTRU-
MENTS.

SR 78-30

GROWTH RATES AND CHARACTERISTICS OF

ICE ON THE OTTAUQUECHEE AND WINOOS-

?’l‘rl'!‘l'VERS OF VERMONT DURING WINTER

Deck. D.S.. Dec. 1978, 30p., ADA-063 874.

34-1107

RIVER ICE, ICE GROWTH, ICE COVER THICK-

NESS, FRAZIL :CE.

fce thickness, growtl rates and characteristics of river ke

ate tabulated for usc with 3 planncd physical hydraulic model

of the Otauguechee River 1n Quechee, Venmont, using real

ice.

SR 79-01

INFRARED THERMOGRAPHY OF BUILDINGS

—A BIBLIOGRAPHY WITH ABSTRACTS.

?gush;ls 1, S.J.. Feb. 1979, 67p., ADA-068 682.
-3429

BIBLIOGRAPHIES, INFRARED RADIATION,

BUILDINGS. HE:\T LOSS, MOISTURE.

Thus repoet d ab of over 100 reports

{66 morc thaa the 1977 ediion) oo the new, Mnﬁt}y

capendmng sudwct of infrarcd tncrmography of bwldings.

The refetences corcr semote senung Mbairc SHVEYS of

as the cardon source
notoccur at 1C. and the raze 3 with riserng

SR 79-05

PHYSICAL AND THERMAL DISTURBANCE
AND PROTECTION OF PERMAFROST.

Brown, J.. et al, Mar. 1979, $2p.. ADA-069 405, Nu-
metous refs.

Grave, N.A.

33.3830

PERMAFROST PRESERVATION, THERMAL
STRESSES, HUMAN FACTORS. PERMAFROST
DISTRIBUTION, DAMAGE.

This repnct 13 besed 08 3 roview paper preseated 3t the
Third Interratonal Cenference on Per atent hetd in July
1978 2t Edmwonton. Canads. 1 revvews tise Lleratate coner-
ing nn.m: a8 corets wh«’s rtblcd te nawal and

Sub; raclade ' hen 23 Cony
dﬁwnﬁmmmwrzﬂ“hm
terrzin s«nu.ndm
Mmcﬂ«uda«rudummmd*b
rmﬂdlhcsu‘msdh)tm.wm:nq
aduh« Mciheds of »

£ '&M(“thm&dn'ﬂ*

:tg:rmdmmkmpum;mmd -
and

l«r. Ma"ra&xwm d-‘s:i-‘l-‘
e d

¢
{ground-tratk) fiek! sancys.  The report p

of themographic cnczgy audsis. roof moutwre suncys. b-'Hz;
m:o(.:mmsotun.dz_::m-wd-m.s.
ard other p
pevate sectos sTvCY. m

by g
it lsu rao«h 2= k«:np-

ment tﬂoﬂs to p o impcrc
A smpic hed is descrived for tesing Qo ¥y, eval QP 2aé devebrp inter-
of 3 ot ¢ probes in the lab Y 7 & dards, aloag with cramplcs of daly wsage =2
The probes are “Blacked™ with pistimc chlonde to 113t spe el poblxc peogress, and prodct
Metheds of dasdiats probd toting.
e discussed. SR 719-02
SRS LANDSAT DATA COLLECTION PLATFORM AT

28
IWAS'I'EWA‘I'ER STABILIZATION POND LIN-

Middicbrooks, EJ.. et al, Nov. 1978, 116p.. ADA-062
903, Refs. p.63-66,

Perman, C.D., Dune, IS,

33-2524

WASTE DISPOSAL. WATER TREATMENT, STA-
BILIZATION. PONDS, LININGS. SEALING.
SEEPAGE.

A rzview of the terstere on wastewater stabilizatson Lagena
h-p.mlk'-rté-ukm ’O)mu'tm.ﬁl

DEVIL CANYON SITE, UPPFR SUSITNA BA-

SIN, ALASKA—PERFORMANCE AND ANAL-

YSIS OF DATA.

Hacgen, R.K.. ctal, Feb. 1979, 17 refs.. ADA-06S 508,

7 tefs.

Tuinsira. R.L., Slaughter. CW.

33-3649

DATA TR:\.\'S.\"SSIO\'. REMOTE SENSING,

LANDSAT.

Is Onokt l’:- 3 landst Dats Celicctee Piatfocm was
4 pear the poeny Dol Canyens damacte on the

p =T Rn«luﬁh,;;?..n! Alssla Tk éorl-?qt‘:;

and and peop
J’Mw:ﬂ.waﬂc’aﬂnﬂ

SR 7986

SPRAY APPLICATION OF WASTEWATER EF-

FLUENT IN WEST DOVER, VERMONT: AN INI-

TIAL ASSESSMENT.

Cassell. E.A.. ¢t 3), Apr. 1979, 38p.. ADA-068 534, 26

rels.

Meoals, D.W., Boszwn. JR.

33-3862

WASTE DISFOSAL. WATER TREATMENT. SOIL

CHEMISTRY. WATER CHEMISTRY.
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SRk 78-29

SUMMARY OF CORPS OF ENGINEERS RE-
SEARCH ON ROOF MOISTURE DETECTION
AND THE THERMAL RESISTANCE OF WET
INSULATION.

"l;o‘fmm.w_.ﬂal. Dec. 1978, 6p.. ADA-063 143,12

Kochonen, C.

33-2528

ROOFS, MOISTURE TRANSFER. DETECTION.
INFRARED SPECTROSCOPY.
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SR 19-03

COMMUNICATION INTHE WORK PLACE: AN
FCOLOGICAL PERSPECTIVE.

f.eddetier. C.B. Feb 1979, 19n. ADAO66 322 &
tels.

33-2977

COLD WEATHER CONSTRUCTION. DATA
TRANSMISSION, HUMAN FACTORS, ENVE
RONMENTS.

Pasterms (m 54 tacial mictacine withm 3
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\nﬁ 3 wech «pa.m 226 Jependers SPves et i
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iRl CammemTEaiaTiea Eusspies o crergs-e2cus:
=g Lopn ko= Lo o34 repeas 2i¢ PrOwemicd
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SR 7904

PRELIMINARY INVESTIGATIONS OF SMEKI-
NETICS OF NITROGEN TRANSFORMATION
AND NITROSAMINE FORMATION IN LAND
TREATMENT OF WASTEWATER.

Jacodson, S, et 2l Mar 1979, 590 ADA-0S6 169,93
fefs

Alcxander, M

33-3231

WASTE DISPOSAL. WATER TREATMENT. SOHL.
CHEMISTRY, LARORATORY TECHNIQU ES

I Lhatatety espermmenin, 2ommtnfioalaen of 2227010 2 W AVISR D
2 prececded torman o 33 sl e U S0y Yt the 3t
mat fa oam weds wmuth M o aalwer of $% fa A The
102 = Sreinfusive s paerzed i 0 cae wetEcr
32802 wuN Pocmc spiwelsg e fatier e The 3%
WA Seemew Rt mrr Wtk serthyead aed EmmooRalc and a3
MO Gener wh weeandan oVarais A IR westir
& sppiosental e Chellae bosm warperied e mmete
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SR 7907

EMERGY REQUIREMENTS FOR SMALL FLOW
WASTEWATER TREATMENT SYSTEMS.
Middiebrooks. EJ.. et 3l Aps. 1979, $2p. ADA-070
676, 6 refs

Middichiooks, C.H.

33-4218

MASTE DISPOSAL. WASTE TREATMENT.
PONDS, SEEPAGE, SEEPAGE. COST ANAL-
YSIS.

Thzs repuct 08 XY, § s fog 32T mAICWS-
ez reateeczt shaierm O L ¢ e pSeas por dayd
2PTRANE e m=Etary snlaZatiens 12 co=patry s3uems

for e mem: sube AROTMNT o Db feemm 13 a2l
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TewRTer PRI ITeEs ik 3 feerat ZARITE K cmavezaeEt
e C30ERNC RO £OTLY FOQEICTECRTS Sd mmiry (acTiTmATaTe
o the ceazpweais Is 2limea, 3 samzansn WLy
ey Olrmales =ale ¥y = Tt repi oty
IIPUM oK - ot e =l rcornsn =cd
e FrAlACe LRa GUBNTS CTTRNCElS oc IRe Jans o C2e7
= i Srv et pnd 2TUMINeG tpIleEs
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M:h:m‘mwruawdsmaumu::«
dogher Lualts ¢mral tha amy ACRMT 2eEAIEMOED NI
SR 79.08
DESIGN PROCEDURES FOR UNDERGROUND
HEAT SINK SYSTEMS.
Stobalad, J M etal, Ape 1979, 1S6p mvar pagns,
ADACAS 206, 68 ocls
Qunn, WE, Groeabherp. M, Best. WO, Rotros,
MM
353427
UNDERGROUND FACHITIES. HEAT TRANS.
FEE, WASTE DISPOSA, HEAT RECOVERY,
HEAT SINAS




SR

:

This report presents criteria, and

was applied using the spra

Vi The
irri) as low as OF.

: hod

estimation procedures for the disposal of waste heat associated
with the generation of power required to supply the needs
of hardened defense underground installations. ~ The major
emphasis is placed on the temporary disposal of waste heat
below grouna while the installation is under attack and
cannot rely upon sboveground disposal. A seties of sample
problems is included to illustrate the use of the estimation
procedures presented in the report.  All of the sample
problems are based on the sizing of a heat sink system
for an underground nuclear power plant.  Under the design
criteria which were assumed for the sample problem;, it
is shown that th: combinstion ice/water type heat sink
concepts provide the most cost effective solutions.

SR 79-09

ESTIMATED SNOW, ICE, AND RAIN LOAD
PRIOR TO THE COLLAPSE OF THE HART-
FORD CIVIC CENTER ARENA ROOF,

R?dﬁeld, R., et al, Apr. 1979, 32p., ADA-069 323, 19
reis.

Tobiasson, W., Colbeck, S.C.

33-4673

ROOFS, LOADS (FORCES), SNOW LOADS, ICE
LOADS, RAIN.

The roof of the Hartford, Connecticut, Civic Center Arena
collapsed under an unknown load of snow, ice and rain
carly in the morning on Jan. 18, 1978,  Based on available
meteorological and snow load measurements, cstimates for
the amount of load present at the time of failure are made
using a number of techniques.  In addition, previous max-
imum loads due to snow, ice or rain since the building
was d are also esti d
SR 79-10

RAPID DETECTION OF WATER SOURCES IN
COLD REGIONS—A SELECTED BIBLIOGRA-
PHY OF POTENTIAL TECHNIQUES.

Smith, D.W., comp, May 1979, 75p., ADA-070 030.
Smith, G.A., comp, Brown, J.M., comp, Schraeder,
R.L., comp, Kosikowski, L., comp.

33-4425

BIBLIOGRAPHIES, GROUND WATER, WATER
SUPPLY, DETECTION, ELECTRICAL RESIS-
TIV.

A review of current literature on existing techniques that
could be utilized in the rapid location of water sources
for field camp use in permafrost regions resulted in the
selection of three non-ground contact methods of electnical
resistivity and two radar methods as being the most effective
techniques. included th d fe

The search of 3

77 of these were chosen to be included in the annotated

bibliography. The interest level or pertinence of each

entry to the study is indicated, and keywords arc provided.

The keyword index contains all keywords for all entries

listed in alphabetical order.

SR 79-11

SEEKING LOW ICE ADHESION.

Snrywnrd, JM., Apr. 1979, 83p., ADA-071 040, 54

refs.

33-4226

ICE ADHESION, ADHESIVE STRENGTH, ICE

PREVENTION, ICE SOLID INTERFACE, WET-

TABILITY, COHESION, POLYMERS, ICE RE-

MOVAL, SURFACE PROPERTIES, SURFACE

ENERGY.

Icing impairs operation of helicopters and other aicraft,
power and ines, shipping and super-

During the first winter, freezing was a major problem.  Modi-
fied spray nozzles that were less susceptible to freezing
were instalied at both the low points and high points of
the aboveground spray latsrals.  During the second and
third winters, ice buildup along the spray laterals, particularly
in the vicinity of the spray nozzles, caused serious damage
to the pipes. Many man-hours were required to cut the
ice repeatedly from the laterals. As an expetiment to
alleviate the problem, several 30- to 36-in risers were installed
at an angle of approximately 30 degrees from the vertical
on two of the spray laterals during the winter of 1977-
78.  They functioned well enough to warrant future instatla-
tion on the entite system of spray laterals.

SR 79-13

PHOTOELASTIC INSTRUMENTATION—
PRINCIPLES AND TECHNIQUES.

R(;bens, A., et al, May 1979, 153p., ADA-072 011, 83
refs.

Hawkes, 1.

33-4424

MEASURING INSTRUMENTS, OPTICAL PROP-
ERTIES, STRESSES, ELASTIC PROPERTIES, IN-
%I{CATING INSTRUMENTS, PHOTOELASTICI-

This report contains a detailed review of the theory and
design of photoclasti d for ing loads, strains,

of engineering

hyd 4

and p ¢

P under the ad conditions iy
in the mining and civil engineering industries p great
problems, particularly where such measurenments are to be
made over long periods of time Photoelastic transducers
have disti d ges over peti i in this
respect in that the p to be d are led
as light interference fringes, and the measuring gage itself
often need consist of nothing -ore than simple steel and
glass components Examples of such gages are given in
the report.  The majority of the work reported here was
carried out by the staff and of the Postgrad

SPECIAL REPORTS

SR 79-16

ROOF MOISTURE SURVEY—U.S. MILITARY
ACADEMY.

Korhonen, C., et al, May 1979, 8 refs.

Tobiasson, W.

33.4229

ROOFS, WALLS, LEAKAGE, INSULATION,
MOISTURE, INFRARED EQUIPMENT, MEA-
SURING INSTRUMENTS.

The - ~d upper story walls of buildings 74SE, 752,
and «. the US Military Academy, West Point, New
York, - surveyed with a hand-held infrared camera to
locates. esofreported wallleaks.  Anelectrical resistance

probe was used to determine the relative level of moisture
tn wall components.  Several 3-in..diam core samples of
each roof were obtained to verif! d conditions
and to ine the roof in cross scction,  Wet
sreas on vcach roof were outhned with white spray paint.
Wall leaks are believed b d by wind.dri rain
entenng the parapet walls in | where the d i
glaze-coat has spalled off R dations for

nance of these buildings are based on information denved
from the infrared survey, electric resistance readings, core
samples and visual examinations.

SR 79-17

SMALL-SCALE TESTING OF SOILS FOR
FROST ACTION AND WATER MIGRATION.
Sayward, .M., May 1979, 17 p., ADA-071 989, 25
refs.

33-4435

SOIL TESTS, FROST ACTION, SOIL WA1ER MI-
GRATION, FROST HEAVE, ICE NEEDLES.

A method is described by which frost action (soil heaving
and and needle icc) and the use of soil additives for its
control can be studied The apparatus and procedure
are sumple and convement, requinng no extensive space
or services and using only small quantities of matenals
The procedure could be useful in developing a standard
test for such purposes where small scale and conventence
are requisite.  Also described are two snmp!& small-scale

School of Mining, Sheffield Umversity,

SR 79-14

ELECTROMAGNETIC GEOPHYSICAL SURVEY

AT AN INTERIOR ALASKA PERMAFROST EX-

POSURE,

gellrpann, P.V,, et al, May 1979, 7p., ADA-071 065,
refs,

Delaney, AJ., Arcone, S.A.

33-4227

PERMAFROST PHYSICS, PERMAFROST

STRUCTURE, GROUND ICE, ICE WEDGES,

SOIL STRENGTH, ELECTROMAGNETIC PROS-

PECTING, GEOPHYSICAL SURVEYS, SEASON-

AL FREEZE THAW.

Road construction activity nesr Fairbanks, Alaska, in the

late fall of 1977, revesled a lsrge exposure of Fairbanks

silt 8 tce These expo-

sures are typical of those found in this region, Thaw,

duning the summer of 1978, caused the upper ice-nich sections

to retreat several meters. peophysiqal techniques were

y tests that hi relate to p of soils
These evaporation and wetting tests might also have similar
use, particularly in the study of water migration-inhibiting
additives

SR 79-18

EVALUATION OF NITRIFICATION INHIBI-

TORS IN COLD REGIONS LAND TREATMENT

OF WASTEWATER: PART 1. NITRAPYRIN.

Elgawhary, S.M,, et al, May 1979, 25p., ADA-071

077, 21 refs,

Iskandar, 1.K., Blake, B.J.

33-4230

WASTE TREATMENT, WATER TREATMENT,

SOIL MICROBIOLOGY, LAND RECLAMA-

TION, ARCTIC REGIONS.

A series of laboratory and field tests was conducted to

investigate the possibility that mitrapynn could be useful

s a nitrification inhibitor in land of wast 5

Laboratory tests ircluded soil incubation and soil column

studies Vanables weie soil type, temperature, nitrapynn
ard method of appl: tothesoill.  Expen-

mental designs inciuded two soils, three temperatures (0,

‘!0 and 20C) and three levels of inhibitors 1n a complete

utihized over these exp to if

Forage grasses were present in all treatments,

of ice wedge dimension could be d d M
xfnducmn at three i and low-

P ¥

surface were made about

structures, canal locks, ctc P or caster 1
of icing tequires reduction of sts adh  n strength Litera-
ture Mud{ shows that adhesion results from secondary (van
der Waals) forces yet exceeds normal cohesive strengths
It depends on free surface energy, low contact angle, good
contact and wetting, cleanliness, and textute,  Modes of
adhesion testing are briefly discussed.  Poor adhesion oczurs
with low energy sutf; or i . hyd b
fluorocarbons, waxes, oils, etc., patticularly when textuied
or porous.  The resulting low contact angle, poot wetting
and occlusion of air at the interface weaken the bond or
provide stress loci which can initiste cracks and failure.
Coefficient of expansion differences may help in release
of ice. Further ideas appear among the 100 abstracts
presented. A survey of over 300 manufacturers produced
over 100 replies  Half of them offered some 100 products
deemed worth testing.  These are listed with addresses
and contacts. Besides simple resins and other release
agents, they include composites which combine low surface
Is as

6 m from the edge of each exposurc i Apn! 1978 before
thaw commenced.  The results agree well with observations
of the layening, but most individual snomalies are difficult
to interpret because the lateral extent of the ice 1s unknown

SR 79-15

IMPROVED DRAINAGE AND FROST ACTION

CRITERIA FOR NEW JERSEY PAVEMENT DE-

SIGN. PHASE 2 (DATA ANALYSIS).

?;rgi%h, May 1979, 51p., ADA-071 041, 7 refs.
-4

FROST PENETRATION, SUBSURFACE DRAIN-

AGE, MOISTURE, FREEZING INDEXES, PAVE-

MENTS.

Before constructing actual highway pavements with open-

, Interp

energy and B

ing-network, *'pl tloy,” or fill . About

15 to 20 products appear of special interest. Samples

of liquid coating or supplier-prepared pancls of many are

available for the testing phase to {ollow.

SR 79-12

FREEZING PROBLEMS ASSOCIATED WITH

SPRAY IRRIGATION OF WASTEWATER DUR-

ING THE WINTER.

3Boulzso6un, J.R., May 1979, 12p, ADA-070 031, 5 refs.
4.

WASTE TREATMENT, WATER TREATMENT,

'}\}3%1'15 DISPOSAL, IRRIGATION, ICE PREVEN-

During the winters of 1975-76, 1976-77 and 1977-78, biologi-

cally treated wastewater was applied to land in West Dover,

graded ge layers, frost penetratica depths and moisture
content profiles were d b h several p

in New Jersey.  Air and sutface freezing indexcs were
measured at threc locations during the 1975-1976 and 1976-
1977 winters. Al fi g1 were bly greater
duning the 1976-1977 winter.  The mod:ficd Berggren equa-
tion was used to compute the maximum frost depth at
30 test sites *easured maximum frgs( depths ranged

and g NH4+ was utilized.  Weekly
application of wastewater was 5 cm Soil solution at
depth and leachate at 160 cm were collected and analyzed
weekly for NH4N and NO3N That data indicate that
nitrapynin was not effective tn inlubiting nitrification when
applied to the soil surface in soil columns simulating land
treatment slow infiliration  The ineffectiveness of the com-
pound under a mode of application where it is mixed and
sprayed with wastewater 1s thought to be due to its volatility,
sorption by organic matter, low water solubility and ats
immobility insoils  Other chemicals such as catbon disulfide
and thiocarbonates, which have different characteristics than
the nitrapyrin, showed promising results  Rescarch is under
way to obtain conclusive data

SR 79-19

DRAINAGE NETWORK ANALYSIS OF A SU-
BARCTIC WATERSHED: CARIBOU.POKER
CREEKS RESEARCH WATERSHED, INTERIOR
ALASKA.

Bredthauer, S.R., et al, June 1979, 9p,, ADA-073 595,
14 refs.

Hoch, D.

34-137

WATERSHEDS, DRAINAGE, SLOPE PRO-
CESSES, PERMAFROST.

A Strahler stream order analysss and an cxtenor link length
gmnbuuon analysis were made of the Canbou-Poker Creeks
h W

from 205 i to 520 in, while p values
ranged from 140 i to 610 1n The mean difference
between observed and putcd frost p

depths was 3.8 in. Max:mum frost penetration depths
were ¢ d fur hypothetical p with graded
drainage at four of the test sites It was concluded that
open-graded drainage layers would not sigmificantly change
the frost penctration beneath highway pavements in New
Jersey t was ded that test p be Ited

hed near F: Alaska  The drainage
network map used for analysts was produced using a 1 2250
scale zenial photograph mosaic Low drainage densities
characterizs the basing Bifurcation ratios indicate hat
the overall drainage nctwork 1s not dominated by strong
geologic controls — Statistical analysis idicates that bifurcat-
ing source hnks and trbutary source hinks do not belong
to the same length population, a charactenstic shared by

to venfy the computations
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heds in other cl regions of the world ~ Additional
ly d that links otg g un permal




SPECIAL REPORTS

slopes tend to be shorter than those omginating on non-

permafrost, well-drained slopes.

SR 79-20

INFRARED THERMOGRAPHY OF BUILD-

INGS: 1977 COAST GUARD SURVEY.

gﬁa{sahsall, S.J., June 1979, 40p., ADA-073 596, 9 refs.

BUILDINGS, HEAT LOSS, INFRARED PHO-

TOGRAPHY, WINDOWS.

An IRTB (Gll;fl'll'td lhcn’nograf;:; of buildings) ﬁc‘lid survey,
Aot " ot hs. an oh

p 3 hermog; photographs, ai
dats, was conducted during a 14-day study of 10 Coast
Guard stations in Maine, New H. hire and M h

This report discusses how the survey was imtiated and per-
formed with emphasis on details for the benefit of the reader
wishing to plan a survey.  One hundred twenty selected
th nd photographs in this report allustrate many
types of heat loss and compare thermally meffective doors
nd windows with units designated as for th i
effectiveness  Radiator heat leakage through walls, led
moisture patterns on brck walls, infiitration patterns on
glass, and poorly covered openings afe illustrated  Thermo-
grams of severe heat losses through glass doors, glass

d on a 5-A molecular sieve
p and detected with a hot
wite detector, using atmospheric air for calibration.  Advan.
tages of this method over previously reported methods are
1) oxygen and nitrogen are determined in a single analysis,
2) no specifically fabricated stripping is needed,
and 3) analysis can be done in the ficld with completely
portable, battery-operated equi; hod app

to be accurate and reproducible, several lake O2 and N2
profiles were ob d using this techni

SR 79-25

BULLET PENETRATION IN SNOW.

C?le, D.M,, et al, July 1979, 23p., ADA-074 412, 14
refs.

Farrell, D.R.

gen and gen were
1 at ambd

34-626
SNOW (CONSTRUCTION MATERIAL), PRO-
:lr%Csf_Il‘_ISLE PENETRATION, PENETRATION

Three types of ammunition, the M193, M80, and M43,
were tested.  Rounds were fited into snow targets of various
thicknesses up 1‘;10 that thickness required to fully stop the

and glass wall panels are also included, and several sol

for individual heat loss problems, such as fiberglass garage
doors and porcelain insulated pancls, are suggested.  Unan-
ticipated survey problems, such as difficultics in obtaining
y hs 10 Loeally d 3

pro) e p for the three rounds
tested were 0,70 m, | 26 m and 1 06 m, respectively Veloct-
ty loss as a function of target thichness was determined
by measuring projectile velocity before and after impact
olf_ l‘he projectile with the target The velocity loss vs

P grap with th
artifacts and adjustments to survey techmques d)r inclement
weather, arc also discussed.
SR 79-21
ICEBERGS: AN OVERVIEW,
‘;0\?5‘:955 A, July 1979, 7p., ADA-078 692, 9 refs.

4.
ICEBERGS, CLASSIFICATIONS.
Icebergs are d d and i1 d ding to their
size, shape, composition and color A general overview
of iceberg-producing areas in the Arctic and Antarctic 1s
given, and their dnft and deterioration are discussed  (Auth)
SR 79-22
DETERMINATION OF FROST PENETRATION
BY SOIL RESISTIVITY MEASUREMENTS.
Atkins, R.T., July 1979, 24p., ADA-071 990.
334436
MEASURING INSTRUMENTS, FROST PENE-
TRATION, ELECTRICAL RESISTIVITY, FROZ-
EN GROUND PHYSICS.
Two sensors that depend on changes (n soil resistivity were
tested.  Tests were conducted under a parking ares with
an asphalt-concrete suiace where salt was periodically apphed
as part of snow removal operations For comparison,

data showed a sigmoid shape common to the
three types of rounds The impact and exit yaw angles
of the M193 rounds were estimated,  Scatter in the test
data was attnbuted, 1n part, to random vanstions in the
mmpact yaw angle. The penetration required for a 90
deg yaw was determined by the exit yaw measurements.
This was shown to correspond to the inflection point on
the velocity loss vs penetration cutve,  This point is poten-
tally significant in the design of composite fortifications
Discussions deal with basic concepts and defimtions, the
occurrence and fi of projectil bling and the
use of laboratory tests for small arms evalustion in snow
targets The validity of the methodology used was estab-
hished by testing M193 rounds 1n gelatin targets These
results compared favorably with similar test results in lterature

SR 79-26

APPLICATION OF HEAT PIPES ON THE
TRANS-ALASKA PIPELINE.

Heuer, C.E., July 1979, 27p., ADA-073 597, 26 refs
34-139

PIPELINES, HEAT PIPES, HEAT TRANSFER.
The application of heat pipes on the Trans-Alaska Pipeline
13 reviewed.  The subjects addressed include the general
functioning of a heat pipe, the specific heat pipe design
used, the different situations where heat pipes were employed,

data were obtained from a resistivity probe, a th p
probe and a thermistor probe ~ Resultsindicated that measur-
ing temperature to determine frost penetration can lead to
large crrors under some conditrons, for nstance when salt
has been applied or when frost 1s coming out of the ground
in spring The resistivity probe performed rehiably dunng
the entire measurement program It was concluded that
resistivity probes have defimite advantages which should be
considered when future frost penetration measurement pro-
grams are designed

SR 79-23
DOCUMENTATION OF SOIL CHARACTERIS-
TICS AND CLIMATOLOGY DURING FIVE
YEARS OF WASTEWATER APPLICATION TO
CRREL TEST CELLS.

Isl;andar, LK, etal, July 1979, 82p., ADA-074 712, 14
refs.

Quarry, S.T., Bates, R E, Ingersoll, J

34-743

WASTE DISPOSAL, WATER TREATMENT, SOIL
CHEMISTRY, CLIMATOLOGY, METEORO-
LOGICAL DATA.

Section | deals with physical properties of the two sotls
used and the ch in soil ch i ch istics  The
physical properties of the soil are those most important
in controliing the rate of water movement in soils, such
as saturated and unsaturated soil hydraulic conductivity, partic
cle size distribution, bulk density, void ratio, available water
and speaific gravity The chemical charactenstics of the
soil that are of potential impoftance in assessing the short
and long-term cffects of wastewater apphication on fand include
free 1ron oxides, organic carbon. organic nitrogen, pH, conduc-
tvity, cation exch T . cxchangeable cations, total
and extractable phosphorus, and total and cxtractable heavy
metals Section 2 1zes chmatic cond at the
CRREL site in Hanover, New H ‘

and the chang
that occurred dunng the peniod 1974 to 1978 Chmatic
p include perature, pf . wind speed,
and sot! temperature at depth

SR 79-24

DETERMINATION OF DISSOLVED NITRO-
GEN AND OXYGEN IN WATER BY HEADS-
PACE GAS CHROMATOGRAPHY.

Leggett, D C, July 1979, 5p, ADA-074 411, 25 refs
34-744

LAKE WATER, WATER CHEMISTRY

In this study dissolved oxygen and nittogen were determined
by shaking 20 (v 25 mi of water with an cqual amount
of hehium 1n a 50-ml gas-tight s; ringe and injecting 2 mi
of the cquilibrated headgas into a gas chromatograph ~ Oxy-

the hods used to develop the heat pipe design, the
meihods used to monitor the operating heat pipes, and the
performance of the heat pipes  The discussion 1s qualitative
in nature Quantitative information 1s largely omitted to
allow coverage of a brosd area and because it may be
considered proprietary Nevertheless, the information pre-
sented here should give a good appreciation of the quahty
and complexity of the heat pipe design The information
should also be useful 1n developing heat pipes for use in
other cold regions applications

SR 79-27

EXTENDING THE USEFUL LIFE OF DYE.2 TO
1986, PART 1: PRELIMINARY FINDINGS AND
RECOMMENDATIONS.

Tobifasson, W,, et al, July 1979, 15p., ADA.074 733,
3 refs.

Korhonen, C, Redfield, R.

34-745

COLD WEATHER CONSTRUCTION, ICE
SHEETS, STEEL STRUCTURES, STRESSES.
DEW Line Ice Cap Station DYE-2 appears to need major
work within the next few ycars to extend its uscful life
to 1986 The structural stee) frame 1s overstressed 1n
a few arcas, and the lower portion of the subsurface timber
truss encl 1515 bad Add { performance
measurements are needed during 1979 to determine the
rate of secondary stress in the structural steel frame and
the rate of detenoration of the truss enclosure With
this information, a decision can be made whether to move
the building sideways onto a new undistorted foundation
or to stabilize it n-place by encapsulating the lower 52
ft of the substructure in i1ce

SR 79-28

UTILIZATION OF SEWAGE SLUDGE FOR TER-
RAIN STABILIZATION IN COLD REGIONS,
PART 2.

Gaskin, D.A,, et al, Aug. 1979, 36p, ADA-074 725,
10 refs  For Part | sce 32-1368

Palazzo, AJ., Rindge, S.D., Bates, R.E., Stanley, L E
34-746

SLUDGES, SEWAGE DISPOSAL, SOIL STABILI-
ZATION, VEGETATION

From Junc 1975 to Sep 1976, a rescarch/demonstration
study was conducted at CRRLL 11 Hanover, New Hampshire,
to investigate the use of sewage sludge, t fertilizer

SR

mulch or peat moss), and 4) tacking agent (Terra Tack
11 or Curasol) The plots were seeded in cither the
spnng or fall witha seed my e effecti

of the treatments was determined through vegetation yields
and soil loss measurements

SR 79-29
MASS WATER BALANCE DURING SPRAY IR-
RIGATION WITH WASTEWATER AT DEER
CREEK LAKE LAND TREATMENT SITE.
Abele, G, ctal, Aug. 1979, 43p., ADA-080 649, 3 refs.
McKim, H.L.,, Brockett, B.E.
34.2284
WATER TREATMENT, WASTE TREATMENT,
WATER BALANCE, SEWAGE TREATMENT, IR-
RIGATION.
The water budget for a 3 6-ha test area was calculated
during and two days after & 2 7-cm (cquivalent to 991,000
1) application of wastawater. By computing the water
remaining in the soit from soil sample water content data,
4 g the lost to evap and measur-
ing the underdrain flow rate, it was possible to calculate
the water budget to within 95% of the actual amount applied
The accuracy in computing the soil water content s critical
In this case, a 1% vaniation of ecrror in the volumetnc
water content 18 cquivalent to nearly one third of the total
water applied.

SR 79-30

TUNDRA LAKES AS A SOURCE OF FRESH WA-
TER: KIPNUK, ALASKA.

Bredthauer, S.R., et al, Sep. 1979, 16p., ADA-075 475,
12 refs,

Docrflinger, D.F.

34-740

LAKE WATER, TUNDRA, SNOWMELT, WATER
SUPPLY, ARCTIC REGIONS.

A study of water quality 1n several small tundra lakes near
Kipauk, Alaska, was conducted to determine 1if the lakes
wete of sufficiently high quality duning the snowmelt scason
tu provide the village with enough water for a year-round
supply Since the village is located just 4 miles inland
from the Bering Seas, primary emphasis was placed on locating
water with low chlond i The tundra
lakes were of sufficiently high quality to be pumped into
a storage area during carly summer to be used as a year-
round supply.

SR 79-31

USE OF 15N TO STUDY NITROGEN TRANS-
FORMATIONS IN LAND TREATMENT.
Jenkuns, T.F, et al, Sep. 1979, 32p., ADA-077 583.
guéarry, S.T., Iskandar, 1.K., Edwards, A.P., Hare,

34-2364
WASTE DISPOSAL, WATER TREATMENT, IR-
RIGATION, SOIL CHEMISTRY.
The objective of this study was to compare different strategies
of using 15N as a tracer to descnibe the fate of wastewater
N in land application of wastewater. Four soil columns
were packed with Windsor sandy loam soil and covered
with forage grass The columns were treated with 75
cm of cither tapwater or wastewater according to four expen-
mental g1 The gees varied the given
the soil prior to application of the 15N label, the schedule
and amounts of the applied [SN fabel, and the type of
water used for subseq ! tesching Soil sol
at depth and leachate were analyzed weekly for concentration
and 15N content of mtrate and Plant P
were obtained periodically throughout the experiment and,
gether with soil 1 llected at the end of the expeti-
ment. analyzed for total mitrogen content and I5N/14N
ratos

SR 79-32

BACTERIAL AEROSOLS FROM A FIELD
SOURCE DURING MULTIPLE-SPRINKLER IR-
RIGATION: DEER CREEK LAKE STATE PARK,
OHIO.

Bausum, H T, etal.Sep 1979, 64p., ADA-077 632, 18
refs.

Bates, R.E., McKim, H L., Schumazcher, P W,, Brock-
ctt, B E, Schaub, S.A.

34-1381

WATER TREATMENT, WASTE DISPOSAL, IR~
RIGATION, AEROSOLS, MICROBIOLOGY

An cval of biological acrosals resulting from the
spray itngation of wastewater under known atmospheric stabili-
ty conditions was performed dunng July and August 1978
at the Deer Creeh Lake land treatment system in Ohio
In the cxpeniment, ponded chlonnated wastewater was sprayed
onto a 6-acre test area with 96 impact sprinkless tepresenting
2 multi-soutce field acrosol distnibution system Approxi.
mately 99 9% of the wastewater applied to the 23-hectare
test arca fell within the area of influence of the sprnkier
(about a 20-m diam citcle around the sprinkler fiser) with
only 0 10% of the applicd wastewater acrosolized Indige.
nous total acrobic bacteria in the wastewater and resultant

and cultivation techniques for terrain stabibzation in cold
reglons Twenty-scven test plots on a 16-deg west-faung
slope received various combinations of 1) surface preparation
(uihing, bulldozer tracking. or compacting), 2) autticnt sourie
(sewage sludge or fertilizer), 3) mulching agent (wood fiber

49

rosols were sampled and analyzed Fluorescent dye
studics were also performed to characterize the acrosol coud
without the effecis of bologieal decay During all of
the acrosol tests continuous an-site metcorologial measure-
ments were made and wastewater chemical parameters mont
tored




SR

SR 79-33

TEST OF SNOW FORTIFICATIONS.

l;arrgll. D.R., Oct. 1979, 15p., ADA-078 742, 16 refs.
4-1598

PENETRATION TESTS, MILITARY ENGINEER-

ING, SNOW (CONSTRUCTION MATERIAL),

%O(;QY;TIFICATIONS, SMALL ARMS AMMUNI-

A field study was conducted to 1) more accurately define
the degree of protection offered by sxmp.. snow forufication
and 2) ) the effort by infantry troops to
build such fortifications when only basic tools are available.
A seven-man infantry squad, equipped with standard issue
snow shovels and an arctic sled (Akhio), constructed several
simple snow structutes Conslruclxon was made more dif-

b: ia and a cell of of E Coli B was loganithmic

after an imtal lag phusc. whxch was dcpendcm upon the
volume used Ther B cells

SPECIAL REPORTS

The central focal point of the town, a large dome, was
diluted by later construction of buildings housing separate

were used 1o try to determine if the mechamsm of destruction
was thermal

SR 80-02

ICEBREAKING CONCEPTS.

I\gelzlg;,:;M., Jan. 1980, 18p., ADA-082 175, 4 refs.
35..

ICE BREAKING, ICEBREAKERS, ICE COVER
THICKNESS, PENETRATION, ICE CUTTING,
ICE BLASTING, MARINE TRANSPORTATION,
OFFSHORE STRUCTURES.

Icebreaking concepts that have potential application in the
protection of offshore stuctures and dniiships are e rcvncwcd

ficult by the impo ofa B The pts dealt with include cons Technical
hen three p were d 1o MI6AI by ships, 1cebreaking by air hicles, breaking agamsl

nfle fire while the infantry squad exccuted a simulated tactical  fixed structures, mcchtmcal cutting with drag bit tools, blasting

assault A fourth and much larger position was tested by high g with es or propel-

with simulated covenng fire from a M2HB 50-caliber machine
gun None of the 556-mm bullets fired by the squad
from ranges of 200 m to as close as 10 m mana;ed lo
penetrate the 1.8-m-thick snow cmbankments.  The 12
mm-diameter bullets fired from the M2HB at a range of
250 m were all stopped by 3.0 m of packed snow The
camouflage considerations and the shallow snow conditions
ncreased the construction time for the three small emplace-
ments by almost a factor of four, and for the larger emplacement
by almost & factor of three. But the squad still handled
a volume of packed snow that was equal to 37 times the
volume of unfrozen soil that could be handled with the
same amount of effort, according to ficld manual estimates
Under frozen soil conditions the advantages of using snow
would be significantly greater.

SR 79-34
UTILIZATION OF SEWAGE SLUDGE FOR TER-
RAIN STABILIZATION IN COLD REGIONS.

PT. 3.

Rindge, S.D., et al, Oct 1979, 33p, ADA-077 585.
Gaskin, D.A., Palazzo, A.J.

34-2365

WASTE DISPOSAL, SEWAGE DISPOSAL, SOIL
STABILIZATION

The authors have conducted a two-year revegetation study
to assess the ability of scwage sludge applications with or
without supplemental fertilizer to promote plant growth and
stabilize sloping soils The study site was a west-facing,
16 deg slope at CRREL in Hanover, New Hnmpshnc Eght
revegetation treatments and one con(rol were rcphcalcd three
times of d , ana-
erobically digested sewage sludgc at two rates (20 or 40
tons/acre) The sludge was apphied alone or in combination
with commercial feruhizers which supplied nitrogen, phos-
phorus and potassium, or all three nutrients. The seed
muxture 1n the treatments contained four grasses and one
legume.  The effects of the vanous treatments were deter-
mined through soil loss yields, visual grass ratings and plant
yields.

SR 79-35

PROTOTYPE OVERLAND FLOW TEST DATA:
JUNE 1977-MAY 1978.

JeFkins, T.F,, et al, Nov. 1979, 91p., ADA-078 743, 9
refs.

34-1599

WASTE TREATMENT, WATER TREATMENT,
IRRIGATION, SOIL CHEMISTRY, ION EX-
CHANGE, METEOROLOGICAL DATA.

A prototype overiand flow fand treatment system was operated
at Hanover, New Hampshire, over a one-year cycle from
June 1977to May 1978 The individual data points coliected
over this penod for water quantity and quahty are presented,
as well as plant yiclds and nutnent uplakc The sml
chemrcal and physical d arc also p

slong with a table of inttial site ch istics The

logical measurements obtained 1n support of this effort arc
included to complete the data base

SR 79-36

PROCEEDINGS OF A MEETING ON MODEL-
ING OF SNOW COVER RUNOFF, 26-28 SEP-
TEMBER 1978, HANOVER, NEW HAMPSHIRE.
Colbeck, S.C., ¢d, Jan 1979, 432p, ADA-167 767. For
individual papers see 34-1002 through 34-1040. Nu.
merous refs.

Ray, M., cd.

34-1001

gfLESETlNGS. SNOW COVER., RUNOFF, MOD-

SR 80-01

DISINFECTION OF WASTEWATER BY Mi-
CROWAVES.

Iskandar, I.K., ct al, Jan 1980, i5p, ADA-082 174, 36
refs.

Parker, L.V., Madore. K., Gray. C. Kumai, M.
35-2592

WASTE TREATMENT, WATER TREATMENT,
MICROWAVES, BACTERIA

Results ftom a laboratory study show that nticrowase cncrgy
can be used for disinfection of wastewater The wme
required for destruction of bacteria by micruwaves was reduced
over thatof conventional heating  Destruction of wastewater

recr | and social facit Since the buildings are
too costly to remove, the only method of restonng the
focal point is to build connecting hinks at upper levels of
the recreational buildings.

SR 80-07

SOME ASPECTS OF SOVIET TRENCHING MA-
CHINES.

Mellor, M., Feb. 1980, 13p., ADA-082 176, 1 ref.
35-2597

TRENCHING, FROZEN GROUND, EARTH-
WORK, EQUIPMENT, DESIGN.

charactenstics of Soviet trenching machines are

pl .
lants, 1ce melting, thermal cutting, cumng wnl‘i lasers, cutting
with high pressure water jets, and unproven novel concepts
Special emphasis 13 given to the specific cnergy req
for the various methods.

SR 80-03
DANISH DEEP DRILL; PROGRESS REPORT:
FEBRUARY-MARCH 1979.
Rand, J.H., Jan. 1980, 37p., ADA-082 206.
35-2594
DRILLING, ICE CORING DRILLS, ICE CORES,
GLACIOLOGY, DESIGN, PERFORMANCE,
MAINTENANCE.
The “Danish Deep Drill” was developed at the University
of Copenhagen The dnll, which wili be used to obtain
1ce cores from the Greenland Ice Sheet, was tested at the
US Army Cold Regions Research and Engmeermg Laboram
ry.  The dnll 1s battery-op d and has a d
microprocessos-based control section and a delicately balanced
chip removal system It 1s a hghtweight, electro-mechamcal
dnll designed to obtain a 10.2-cm- -diameter core n 2-m
lengths There are potential problems in chip recovery
and storage, m:lfuncuons of the compulcr or batteries, leaks
in the p of the dnll,
and the very close tolerances rcqmred by the dnll design
Tests are recommended that will help ehiminate some of
these potential problems and determine the dnlil's overall
strengths and weaknesses The dnll is 2 very complex
and dchcatc instrument that will require constant mamtenance,
and ing when n usc
SR 80-04
EVALUATION OF ICE DEFLECTORS ON THE
USCG ICEBREAKER POLAR STAR.
Vance, G.P., Jan. 1980, 37p, ADA-082 205.
35-2595
ICEBREAKERS, PROPELLERS,
THICKNESS, ICE NAVIGATION.
Model tests were carried out *n the CRREL e Engincening
Facility test basin on & 1-t0-19 1 model of the USCG Polar
Star (WAGB-10) to determine the effectiveness of several
different devices that would ehimi; or the
of ice 1nto the propeller shp siream Propcllcr RPM records
and highspced movies were obtaned for cach device n
two thicknesses of ice and st two speeds Four devices
wete evaluated large bilge keels, small bilge kecls, bossing
fins and propeller cages (called bird cages) The most
cffective concept appeared to be the bilge heels Open
water power tests and structural analysis must now be carnied
out to determine the overall feasibility of these concepts
SR 80-05
COASTAL ENVIRONMENT, BATHYMETRY,
AND PHYSICAL OCEANOGRAPHY ALONG
THE BEAUFORT, CHUKCHI AND BERING
SEAS.
Gatto, LW, Jan 1980, 357p, ADA-084 281, 56 rcfs.
34-3328
COASTAL TOPOGRAPHIC FEATURES, BATH-
YMETRY, MARINE GEOLOGY, SHORELINE
MODIFICATION, OCEANOGRAPHY, ENVI.
RONMENTS.
The report compiles references, figutes, and tables that are
concerned with lhe coastal cnvironinent, bathymetry, and
physical oc hy along the Beaufort, Chukchi, and Bening
Seas  Thetext,intentionally minimized. describes the satient
points with a mummum of detail The euensive seferences
and figures give direcion to a reader secking additional
information
SR 80-06
POST OCCUPANCY EVALUATION OF A
PLANNED COMMUNITY IN ARCTIC CANADA.
Bechtel, R.B . ct al, Feb. 1980, 27p.. ADA-082 162, 4
refs.
Ledbetter, C B.
35-2596
URBAN PLANNING, HOUSES, SITE SURVEYS,
BUILDINGS. ECOLOGY
This report descnides a post-occupancy evaluation of 3 small
mining community  the high Atctic Providing superior
hausing, having wives work and antegrating singles, Inwts
{the indigenous people) and familics suvcowfully established
a viable commumty, fewer problems were cnoountered
than s uswal in other isolated cold segions communities

ICE COVER
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assessed and compared with those of simular machines built
in the Umited States and Europe.  The report dells with

tr and belt

rotor speeds and belt speeds, tool specds, power/weight ratios,
power density, traverse speeds and effective mean cutting

The of Sowviet h

for cutting frozen ground are | d It s
that, while general design charactenstics are satisfactory,
construction and product development are weak, and perform-
ance in frozen ground is not expected to be impressive

Tnded

SR 80-08
DOCUMENTATION FOR A TWO-LEVEL DY-
NAMIC THERMODYNAMIC SEA ICE MODEL.
leblcr, W.D., IIl, Feb. 1980, 35p., ADA-084 273, 9
refs.
34-3329
SEA ICE, ICE THERMAL PROPERTIES, THER-
MODYNAMIC PROPERTIES, HEAT TRANS-
FER, ICE MECHANICS, ICE COVER THICK-
NESS, MATHEMATICAL MODELS, COMPUTER
PROGRAMS, RHEOLOGY.
A discussion of the numenics and computer code for a
two-level dynamic thermodynamic sea ice model is presented.
For interested users a hsting of the computer code and
results from a 21-dey test run are included as appendices.
To a large degree this report 1s meant to serve as an extcnded
appendix to an article by the author in the Journal of
Physical Oceanography (see 34-741) descnbing his model
and a vanety of simulation results.  The model consmsts
of a two-level 1ce thickness distnbution coupled to the 1ce
dynamics by a plastic rheology ln addmon to the ice
i , the bal wind
and water drag terms, Conohs force, and incrtisl and momen-
tum advection tesms.  The numenical scheme is formulated
In an cnergy-conserving manner in a fixed Eulenan gnd
which allows sxmuhuon over unlimited time intervals.  The
( g snertisl terms) 18 numencally
tteated 1in a semt-mplicit manner so that time steps of
up to one day in length may be used if desired. The
boundanes, gnid size and time step magnitude are casily
modified so that the model should have application to &
vanety of cl and f

§ P

SR 80-09

ICE THICKNESS-TENSILE STRESS RELA-
TIONSHIP FOR LOAD-BEARING ICE.
Johnson, PR, Feb. 1980, 11p., ADA-084 274, 3 refs.
34-3330

ICE COVER STRENGTH, ICE LOADS, ICE
CROSSINGS, ICE ROADS, TENSILE PROPER-
TIES, STRESSES, ICE COVER THICKNESS

The “bearing capacity” of a floating ice sheet s of considerable
interest The pattern of ice thickness vs tensile stress
for a fixed load and fixed ice propertics was examined
and showed some constant relationships it proved possible
10 completely desenbe the ice thickness-tensile stress pattern
1n terms of 2 single number When the load was changed
by increasing the payload but not altenng the geometry
of the foad paticrn, other relationships were found that
described the icnsile stress in the ice sheet for any combination
of payload and ice thickness This provides 3 simple
method of finding tensile stress 1n the e that can be
used 1n the field Further studics arc planned

SR 80-10

OPERATION OF THE CRREL PROTOTYPE AIR
TRANSPORTABLE SHELTER.

Flanders, S.N., Feb. 1980, 73p.. ADA-084 275,
34-3331

PORTABLE SHELTERS, COLD WEATHER PER-
FORMANCE, TRANSPORTA LION AlR-
PLANES, LOGISTICS

This report descnibes the operation of the CRREL prototype
air-transportable shelter which was designed specifically for
uscincold regions  The operating instructions cover moving
the shelter on 'ts own wheels or skis, loading 1t onto a
truck or mili, vy pott airciaft, st g it from a hel

or prepanng 1t a > ship as an ISO The
report details how to site the shelter and expand it to
about double 1t transport wre The report 2iso covers
operaton of the uttiity systeme, inctuding the on board alterna.
tor scl, the pnumary and auxiliary heating systems, the water
system  and vanous <afety systems




SPECIAL REPORTS

SR 80-11
SNOW FORTIFICATIONS AS PROTECTION
AGAINST SHAPED CHARGE ANTITANK PRO-
JECTILES.
g:n'ell. D.R., Mar. 1980, 19p, ADA-084 276.
3332

SNOW STRENGTH, FORTIFICATIONS, COLD
WEATHER CONSTRUCTION, COLD WEATHER
OPERATION, SNOW (CONSTRUCTION
MATERIAL), EXPLOSION EFFECTS, IMPACT
TESTS, DETONATION WAVES, EMBANK-
MENTS.
This report chronicles an investigation of the cffectiveness
of snow fortifications. The test was planned to observe
and measure how packed snow absorbs the energy of high
explosive lnuunk (HEAT) smmunition In the test plan

th the p y ion duc to insuffictent
resistance 1n snow and lhe rate of deterioration of a snow

pacts were dered The

90-mm M67 recoxllm nfle was used because it has a relatively
low velczity, and its charge was more likely to not dctonale
than that of a high velocity weap find
that snow can be used to good advantage for building expedient
forufications, particularly in situations where large volumes
of snow have to be cleared from roads and zirficlds

SR 80-12
DRILLING AND CORING OF FROZEN
GROUND IN NORTHERN ALASKA, SPRING

Lawson, D.E., et al, Mar. 1980, 14p., ADA-084 277,
6 refs.

Brockett, B.E.

34-3333

DRILLING, PERMAFROST STRUCTURE, STRA-
TIGRAPHY, GROUND ICE, PERMAFROST
SAMPLERS, CORE SAMPLERS, EQUIPMENT

SR 80-15

REGIONAL DISTRIBUTION AND CHARAC-
TERISTICS OF BOTTOM SEDIMENTS IN ARC-
TIC COASTAL WATERS OF ALASKA.

Selimann, P.V., Apr. 1980, 50p., ADA-084 922, Refs.
p.31-50.

35-2598

SUBSEA PERMAFROST, PERMAFROST DISTRI-
BUTION, BOTTOM SEDIMENT, MARINE
GEOLOGY, SEDIMENT TRANSPORT, PERMA-
FROST DEPTH, ICE SCORING, OFFSHORE
STRUCTURES, ARTIFICIAL ISLANDS, CON-
lSgRGUC’l‘ION MATERIALS, OFFSHORE DRILL-

Ths report includes & discussion of some of the properties
and charactenstics of offshore manne sediments found 1n
thc U S Beaufort Sea that couldfmﬂucncc aspects of offshore

1s also included
in an appendix Percnmally and seasonally frozen sediments
are extremely common, with vanable distribution and proper-
tics The depth to the top of iccbonded permafrost can
be as hittle as 7 m below the scabed many kilometers from
the sea coast. The subsea permafrost can contain visible
ground ice similar to that observed on land, and can be
anucipated to causc problems at least as great as those
cxperienced on land

SR 80-16

NITROGEN TRANSFORMATIONS IN A SIMU-
LATED OVERLAND FLOW WASTEWATER
TREATMENT SYSTEM.

Cl}cn, R.L, et al, Apr 1980, 33p., ADA-084 280, 36
rets.

Patrick, W.H, Jr.

34-3365

WASTE TREATMENT, WATER TREATMENT,
NUTRIENT CYCLE, SOIL CHEMISTRY.

Treaung wastewater in properly designed and operated over-
land ﬂow systems rcsulls in slgmfcnnt amounts of N being

Ap-
NH4-N m a nmulaled

Frozen ssmples of percnmally {rozen ground were b d
from 33 holes dnlled at six I in the N 1 Petrol
Reserve, Alaska, in the spnng of 1979 Total depth of
drilling was $10 m (1670 ft), of which 178 m (584 fi)
was cored.  The objectives of the program were to define
the location and extent of segregated and massive 1ce at
each location and to deternine the ongins and ages of
the ground ice through studies of the hole stratigraphy and
future laboratory analyses of core samples

SR 80-13

EXTENDING THE USEFUL LIFE OF DYE-2 TO
1986. PART 2: 1979 FINDINGS AND FINAL
RECOMMENDATIONS.

Tobiasson, W, ct al, Apr. 1980, 37p., ADA-084 278,
8 refs.

Tilton, P.

34-3334

RADAR, STATIONS, SNOW ACCUMULATION,
ICE FORMATION, SNOW STRENGTH, LOADS
(FORCES), STEEL STRUCTURES, STRESSES,
COST ANALYSIS.

A major construction effort 1s nceded at Dew Line fec
Cap Station DYE-2 to extend its useful life to 1986 That
work should be done as soon as possible because the truss
enclosure 1s detertorating rapidiy Although a 210-ft side-
ways move as was accomplished at DYE-31n 1977 1s technical-
ly feasible, the alternatve of backfilling the truss enclosure
with 1ce is expected Lo cost about $2 7 million lese Unless
there is a strong possibility that DYE-2 will be necded
for many years beyond 1986, the ice bachfill altermatine
is recommended.

SR 80-14

CRREL ROOF MOISTURE SURVEY, PEASE
ngbn BUILDINGS 35, 63, 93, 112, 113, 120 AND
Kothonen, C., ct al, Mar. 1980, 3ip.. ADA.084 279,
3 refs.

Tobiasson, W.

34.3335

ROOFS, MOISTURE TRANSFER. DETECTION,
INFRARED SPECTROSCOPY, THERMAL INSU-
LATION, MEASURING INSTRUMENTS

We surveyed the roofs of seven buildings at Pease APB
with a hand-held infrared scanner to detect wet insutation
We used white spray paint to outhne the wet arcas and
took core samples of the burlt-up membrane and insul

overland ﬂow mode! led to the disapp
and the formation of nitrate in oxidized surfacc so1l The
N balance 1n the simulated overland flow system was estimated
by using labclcd 1S N. Thc amount of N removed 1n
the system d ds upon dentrift rates  The results
of this study indicated that N adsorption on the soil complex
and uptake of applied by
for the N removed 1n the overllnd flow systems The
adsorbed ammonium on the acrated surface soil mass was
fied and d to dized forms of N. The
mitrate thus formed diffused downward to the reduced zone
during subscquent wastewater applications Some of this
nitrate then denitnfied and converted to gascous form of
N or was assimilated and reduced by plant hfe Results
of the overland flow studies ind 4 that app 1y

SR 80-19
WINTER ENVIRONMENTAL DATA SURVEY
OF THE DRAINAGE BASIN OF THE UPPER
SUSITNA RIVER, ALASKA.
?ilc2l!70,5M.A., Apr 1980, 30p, ADA-086 931, 6 refs.
4.272
CLIMATE, ICE COVER, SNOW COVER,
METEOROLOGICAL DATA, WINTER, UNITED
STATES—ALASKA—SUSITNA RIVER.
Basic data on the winter climate and measurements on all
avaitable snow and ice cover conditions were compiled for
an area in and around the upper Susitna River basin of
Alaska The 10 years of tabulated data (from Sep 1964
to May 1974) for 16 locations include average monxhly
values of air
total snowfall) and maximum depth of snow on the ground.
Ice thickness measurements and other related winter surface
conditions on nivers in the basin arc included in the report
Detailed obscrvations on physical properties of the snow
cover and the rate at which soil thaws in the spnng are
also provided for d ncar the area under study
SR 80-20
SEDIMENT DISPLACEMENT IN THE OT-
TAUQUECHEE RIVER—1975-1978.
Martinson, C.R., May 1980, 14p., ADA-089 787, 3
refs.
35-974
SEDIMENT TRANSPORT, BOTTOM SEDI-
MENT, ICE SCORING, ICE EROSION, BANKS
(WATERWAYS), RIVER lCE HYDROLOGY
A three-year study of was ducted
on 2 short section of the Ot(auqucchee River in Vermont
lhat has crosional problems caused by ice. The results
1 surveys d large ies of the
bank eroded and deposition tn the bed within the study
arca The erosion appears to have been caused by 1)
the 1ce scouting the banks and 2) ice plugging the channel
and diverting the flow toward the banks.
SR 80-21
CONSTRUCTION OF AN EMBANKMENT
WITH FROZEN SOIL.
Botz, J.J., et al, May 1980, 105p., ADA-086 877, 44
refs
Haas, W.M.
34-3873
EMBANKMENTS, FROZEN GROUND
STRENGTH, COLD WEATHER CONSTRUC-
TION, SOIL COMPACTION, SETTLEMENT
(STRUCTURAL), FROST PENETRATION,
EARTHWORK, ENGINEERING, EXCAVATION,
STABILITY, SOIL PHYSICS, SOIL TEMPERA-
TURE, TESTS.
This paper presents the construction procedure, data and
analysis from an expenimental ﬁcld program to determine
the nppability and of frozen soil

55-68% of wastewater NH4-N added m the lated fand
flow system was lled fab
eavironments
the atmosphere

d for 1
This NH4-N was prcsumably returned (o

SR 80-17
INFLUENCE OF NOSE SHAPE AND L/D
RATIO ON PROJECTILE PENETRATION IN
FROZEN SOIL.
Richmond, P.W., Apr 1980, 21p., ADA-085 398, 10
refs.
343450
FROZEN GROUND, PROJECTILE PENETRA-
TION, SOLUTIONS, EXPERIMENTATION
Thns rcpnn presents the results of a Iaboralor) test program
2 the app y of two analytcal
I l( in fiozen soie The
test program cnmxslcd of firtng small caliber cylindnical projec-
tiles into frozen soil targels Four types of 7 9.mm-diam
projectiles wete tested two with a hemuspherical nose
the other two flat-nosed, with both long (Iength/diameter = +
3) and short (L/D = 2) versions of cach nose shape Pencira-
tior: depth versus impact velocity data are presented Com-
pansons of the data indicate that a flat-nosed projecnle
18 a less cfficient penctrator than one of equal weight with
a hemusphencal nose A small increase in resistance to
penctration s observed for an ancreased L D rato

SR 80-18

DEICING A SATELLITE COMMUNICATION
ANTENNA.

Hanatoto, B, et al. Apr 1980, 14p, ADA-085 397
Gagnon, 1.}, Pratt, B.

34-3451

JCE PREVENTION, ANTENNAS, SPACECRAFT,
PROTECTIVE COATINGS. HEATING., THER-
MAL EFFECTS. POLYMERS

to venfy our findings Flashing defects around peactrations
snd bordering walls appear to be the major cause of the
wet insulation found on these roofs Sinee most problom
areas are locahzed, we dirccted o cparr recommendations
towatd salvaging ac much of cach roof as s coonomialiy
possible.

Tve buttdup on ¢ ation dishes hegins to cause
ugnal reception problems when the thickness excecds 064
cm (028 m) CRREL's copolymer coatng which teduces
the adheuve force between e and the coated surface, was
tevted on antenna dish panels 1o facidiate e temoval A
womnbination of the copolymer coating wnd heat proved to
be an cffective method of removing 1ce from the panel
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Also investigated was “the stability upon thawing of the
frozen soil compacted 1n the field From the results of
the cxpetimental program. scveral important conclusions con-
cerning winter canhwoxk were obtained 1) Ripping frozen
soif can be hed with heavy eq which will
producc a large range of chunk sizes 2) The effectiveness
of ficld compsction of frozen matenial ts hlghly dependent
on the mosture content of the soils 3) The magnitude
of settlement in embankments constructed of frozen material
ts closely related to the compacted dry density of the placed
soil

SR 80-22

ESTIMATING COSTS OF ICE DAMAGE TO PRI-
VATE SHORELINE STRUCTURES ON GREAT
LAKES CONNECTING CHANNELS.

Carcy, K L, May 1980, 33p., ADA-089 781.
35-2599

STRUCTURES, DAMAGE, ICE LOADS, IMPACT
STRENGTH, ICE PRESSURE, ICE NAVIGA-
TION, COST ANALYSIS.

The posubl ion of the scason through
the cnmc winter of a portion thereof has been under considera.
tion for the Great Lakes and the St Lawrence Scaway
for 3 number of yeare To balance the bencefits and costs
of such an cxtension it is necessary to determine the damage
costs to shote structures that might sesult from ice loosened
by ship pasvage This paper 1s concerned with the intercon-
necting channels of the Lakes where there 1s estimated to
be $18.000.000 (1976 dollars) worth of small, private, vulnera-
ble shore structures

SR 80-23

RADIO-ECHO SOUNDING IN THE ALLAN
HILLS, ANTARCTICA, IN SUPPORT OF THE
METEORITE FIELD PROGRAM.

Kovacs, A., May 1980. 9p. ADA-086 858, 3 refs
34-3874

R:\DIO ECHO SOUNDINGS. GLACIER THICK-
NESS, GLACIER SURVEYS. ICE COVER THICK